1 


From  the  collection  of  the 


X  in  ^ 

o  Prelinger 


li 


ibrary 


t  "   w   P 


u 


San  Francisco,  California 
2007 


DISCARD 


Digitized  by  the  Internet  Archive 

in  2007  with  funding  from 

IVIicrosoft  Corporation 


http://www.archive.org/details/electricrailwayj752mcgrrich 


ELECTRIC  RA 


JOURNAL 


iraw-Hill  Publishing  Company,  Inc. 


MAY,  1931 


Thirty-five  Cents  Per  Copy 


your  tracks  were  all  as  level 
as  a  billiard  table 

If  your  tracks  could  be  made  as  level  as  the  top  of  a  billiard  table,  your  operat- 
ing costs  would  be  much  lower  and  running  schedules  easier  to  maintain. 

Of  course  that  is  only  a  fantastic  dream,  but  you  can  secure  comparable 
results  by  equipping  your  car  journals  with  Timken  Roller  Bearings. 

And  at  the  same  time  the  riding  comfort  of  your  cars  will  be  increased, 
bearing  failure  delays  prevented,  lubricant  saved  and  maintenance  expenses 
greatly  reduced. 

138  electric  and  steam  railways  are  enjoying  these  and  other  Timken  benefits. 
The  Timken  Roller  Bearing  Company,  Canton,  Ohio. 
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Modern  Tools 

of  Transportation 


The  TROLLEY  BUS 

brings   Increased  Profits 

This  fact  has  been  proved  by  the  operation  of  Westing- 
house-equipped  Trolley  Buses  in  Chicago,  Brooklyn,  New 
Orleans,  Salt  Lake  City  and  Detroit. 

Contributing  largely  to  the  success  of  the  modern  trolley 
bus,  is  dependable  and  efficient  electrical  equipment. 


Westiiighoiise,  the  pioneer  and  leader  in  the 
trolley  bus  field,  has  developed  many  superior 
features  in  this  equipment,  some  of  which  are: 

MOTOR 

Light  Weight 

Better  Commutation 

Forged  Steel  Fan  Construction 

CONTROL 

Smooth,  Rapid  Acceleration 

Quick  Response 

Effective  Notching 

Foot  Operation 

Emergency  Dynamic  Braking 

CURRENT  COLLECTOR 

Light  Weight 
Quick  Acting 
Positive  Spring  Buffer 

OVERHEAD 

Solid  15-Degree  Crossing  that  will  operate 

successfully  with  swivel  harps 
Overlapping-runncr  Spring  Frog 
Direct-connected  Section  Insulator  bolted 
positively  to  frog  or  crossing 


Service,  prompt  and  efficient,  by  a  coast -to -coast  chain  of  well- equipped  shops 


W^tinghouse 
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Interpreting 
Trends 


RECOGNIZING  the  importance 
of  analyzing  trends  revealed 
by  company  reports,  the  Journal  is 
presenting  the  figures  of  operating 
revenue,  operating  expenses  and 
net  income  in  a  new  form  in  this 
issue.  In  addition  to  the  latest 
month's  figures,  monthly  reports 
going  back  for  a  year  are  included, 
enabling  a  comparison  of  the  cor- 
responding month  of  the  previous 
year  with  the  latest  report  and  a 
study  of  revenue,  expense  and  net 
income  trends  through  a  full  year. 
To  subject  the  tabulation  to  quick 
and  clear  interpretation,  per  cent 
changes  of  all  figures  are  calcu- 
lated and  included. 

Study    these    reports — they    tell 
accurately  what  is  happening. 
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Many  cars  oj  the  Brook- 
lyn &  Queens  Railway 
are  equipped  with 
Westinghouse  -  Nuttall 
no n -resonant  BP 
"tough-hard"  gears. 


They're  quieter  -  now 


THE    urgent  desire  for    quieter   Electric 
Railway  operation  is    being    made  a 
reality  today    on    many    properties    by 
the  use  of  improved  car  equipment. 
Sharing    in     this     accomplishment 
on  some  40  properties  are  non 
resonant     Westinghouse- Nuttall 
BP  "tough-hard"   gears.     That 
these   gears    have    contributed 
effectively  to  noise-abatement  is 
indicated  by  the  repeat  orders 
from    many    of    the    original 
purchasers.       An     increasing 
number  of  new   users  aifords 
further     evidence     of      their 
effectiveness. 

In   this     growing     acceptance, 
other  properties  desiring  quieter 
service  have  a  strong  recommenda- 
tion for  their  use  on  new  cars  and 
for  replacements.   This  recommenda 
tion  is  further  strengthened  by  the  fact 
that  a  recent  improvement   in  design  now 
makes  these  gears  more  effective  than  ever. 


BP"  tough-hard"  gear  J 
are    available   in     both 
helical    and    spur    types. 


Service, -prompt  and  efficient,  by  a  coast -to -coast  chain  of  well- equipped  shots 


Westinghouse 


T  31816 
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BRAKES 

make  the 


Trolley  Bus 

NIMBLE 


■>.* 


The  Trolley  Bus  Fills  an  unique  place  in  the  transportation  Field, 
because  oF  Flexible  operation,  and  is  saining  popularity  in 
many  cities.  Its  ability  to  Fully  meet  the  peculiar  conditions 
For  which  it  seems  Fitted  is  assured  by  adequate  brakes  .  .  . 
Sixty-Five  trolley  buses  in  Chicago  have  Westinghouse  air 
brakes,  including  the  light  weight  bungalow  compressor  made 
oF  aluminum,  a  selF-lapping  brake  valve,  and  diaphragm  brake 
chambers,  with  automatic  slack  adjusters,  attached  to  the  rear 
axle  .  .  .  These  quick-acting,  eFfective,  reliable  brakes  are  a 
great  aid  to  lively  bus  movement — with  saFety. 

WESTINGHOUSE  TRACTION  BRAKE  COMPANY 


General  OFFice  and  Works 


Wilmerding,  Pa. 


WESTINGHOUSE  TRACTION  BRAKES 
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Keystone  Equipped  Trolley  Bus,  built  at  American  Plant  of  J.  G.  Brill  Co. 

HEADQUARTERS 

for  bus...troHey 

...and  trolley-bus 

equipment 


Ever  since  the  early  days  of  electric  railway  operation  Keystone  Car  Equip- 
ment has  been  specified  for  all  types  of  cars.  Now  the  trolley-bus  is  here 
and  this  thoroughly  proved  line  of  Keystone  Equipment  is  ready  to  serve. 
Refer  to  catalog  No.  7  for  headlights,  illuminated 
signs,  passenger  signal  systems,  interior  lighting 
fixtures,  gear  cases,  marker  lights,  trolley  wheels, 
poles,  catchers,  trolley  cord,  etc.,  etc. 

Catalog  No.  7  is  full  of  quality  equipment  for  all 
types  of  cars  and  trolley-buses.  Let  us  send  you  a 
copy. 


ELECTRIC  SERVICE 

SUPPLIES  ^^  Manufacturer 


RAILWAY,  POWER  AND  INDUSTRIAL 
ELECTRICAL  MATERIAL 


Home  office  and  plant  at  17th  and  Cambria  Sis..  PHILA- 
DELPHIA: District  office  at  111  N.  Canal  St.,  CHICAGO: 
60  Church  St.,  NEW  YORK:  Bessemer  Bldg..  Pittsburgh: 
88  Broad  St.,  Boston:  General  Motors  Bldg..  Detroit; 
Canadian  Agents,  Lyman  Tube  and  Supply  Company, 
Ltd.,  Montreal,  Toronto,  Vancouver. 


Golden  Glow  Railway  Car  Hradlights 


KeyKtonp  TroIle.v  Catchers 


• 


Faraday 
Push  Buttons 


Faruday    Buzzers 


SIGNAL  s>srr 


Faraday  Car  Signal 
Systems 


f& 


Type  T  Lie^htin^;  Fixtures 


Type   ISO   Hunter   Sifcn — mechanism 


May,  1931 


ELECTRIC  RAILWAY  JOURNAL 


Get  the  right  wheels  and  bricks 

To  get  the  most  from  your  rail  grinders,  get  the 
right  abrasives.  Our  whole  business  is  rail  grind- 
ing equipment.  When  we  supply  grinding  wheels  or 
blocks  we  know  exactly  what's  best  suited  to  the 
machine  we  designed  and  built  for  you.  And  we  know 
rail — yours. 

A  wheel  that's  good  for  your  neighbor  may  be  all 
wrong  for  you.  We  know  what's  best  for  both  of  you. 
We  have  it — and  can  ship  from  stock  immediately. 

Buy  your  rail  grinding  wheels  and  bricks  from  the 
world's  rail  grinding  equipment  headquarters. 


3132-48  Ea.st  Thompson  Street,  Philadelphia 

AGf:NTS 
Chester  F.  Gailor,  50  Church  St..  New  York       F.  F.  Boill  r,  S:m  Franoisco,  Cal 
Chas,  N.  Wood  Co..  Boston  H.  E.  BuniB  Co..  Pittsburgh.  Pa. 

H.F.McDermott.  208  .S.  La  Salle  St..  Chiiairo       Equipment  &  EnBineering-  Co..   Lo 
Railway  &  Weldiiii,--  Supply  Company.  Toronto.  Ontario 
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LOCALIZES,  THEN  ABSORBS 
the  "HARD  SPOT 


Illustrating  pivoting  action  of  ear 
suspended  from  Spring-Lock  Hanger 
as  wheel  approaches,  and  passes.  The 
"hard  spot"  under  boss  of  ear  is  ab- 
sorbed by  a  spring  cushion  in  the 
hanger. 


Overhead  superintendents  who  recognize  the  impor- 
tance of,  and  are  sincerely  searching  for  shock-free 
suspension  assemblies  will  not  stop  with  the  adoption 
of  Improved  Marathon  Ears.  Although  the  Marathon  Ear  is  quite 
generally  accepted  as  providing  the  smoothest  underrun  and  as 
being  the  most  economical  to  use,  it  is  equally  well  known  that 
the  most  satisfying  performance  is  enjoyed  only  when  the  hanger, 
too,  is  soft  and  shock-free. 

The  0-B  Spring-Lock  Hanger  functions  in  a  manner  that  eliminates 
the  hard  spot  of  the  suspension  assembly.  As  the  trolley  wheel 
approaches  or  leaves,  the  hanger  permits  the  ear  to  tilt  upwards 
to  form  a  straight  line  with  the  upthrusted  wire,  thus  eliminating 
the  bump  between  the  yielding  wire  and  the  inflexible  ear.  The 
underrun  at  the  boss  section  consequently  becomes  the  pivoting 
point,  and  the  tendency  to  bump  is  transferred  from  the  ends  to 
the  center  portion  of  the  ear. 

But  even  this  bump  is  never  allowed  to  develop  in  the  Spring- 
Lock  Hanger;  for  a  steel  spring,  which  is  inserted  between  the 
hanger  stud  and  the  hanger  body,  absorbs  the  shock.  Thus,  the 
wheel  rides  the  ear  as  firmly  and  as  smoothly  as  it  does  the  wire. 
Arcing  is  virtually  abolished;  hence  pitting  and  wear  are  reduced 
to  a  minimum. 

Those  familiar  with  the  excellence  of  the  Marathon  Ear  will  not 
be  long  in  discovering  the  equally  economical  advantages  of 
Spring-Lock  Hangers.  Others  are  urged  to  experience  without 
delay  the  gratifying  reductions  in  costs  which  follow  the  use  of 
Marathon  Ears  and  Spring-Lock  Hangers. 
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GETTING  TO  THE  BED-ROCK 
of  CU  RRENT  COLLECTION  COSTS 

Recent  investigations  reveal  that  substantial  savings  are  effected  in  the  costs 
of  current  collection  equipment  when  old  type  trolley  wheels  are  replaced 
with  0-B  Wheels.  In  addition  to  this  saving,  the  general  opinion  is  that 
wear  on  wire  and  overhead  materials  is  also  considerably  reduced. 

In  reaching  these  conclusions,  it  was  revealed  that  an  0-B  Wheel  gives  two 
to  six  times  the  mileage  of  other  wheels;  and  that  maintenance  costs  of  0-B 
Wheels  is  negligible  in  comparison  with  the  cost  of  lubricating  and  main- 
taining old  type  wheels.  Reduction  of  wear  on  wire  and  overhead  results 
because  the  0-B  Wheel,  with  its  large  axle,  permits  a  tension  which  insures 
a  firm,  continuous  contact  with  the  wire.  This  reduces  burning  and  pitting, 
the  primary  causes  of  wear. 

0-B  Wheel  axles  outwear  old  style  axles  not  only  because  of  their  larger 
area,  but  also  because  of  their  graphite  lubrication.  Graphite  is  an  excellent 
conductor;  hence,  a  constant,  low-resistance  path  is  provided  between  wheel 
and  axle  which  eliminates  much  of  the  cause  of  axle  pitting.  Furthermore, 
a  composition-graphite  washer  at  each  end  of  the  wheel  hub  provides  a 
direct  path  to  the  harp  and  relieves  the  axle  of  much  of  the  current  load. 
All  of  these  exclusive  features  contribute  to  greater  mileage,  to  higher 
efficiency,  and  to  maximum  economy  of  0-B  Wheels. 

Your  0-B  salesman  will  gladly  co-operate  in  arriving  at  a  better  understand- 
ing of  the  advantages  of  0-B  Wheel  operation.  Or,  if  you  prefer  to  experi- 
ence these  advantages  personally,  a  trial  installation  will  gladly  be  arranged. 


Page  13  of  New  Products  Sup- 
plement No.  4  gives  a  compre- 
hensive description  of  Spring- 
Lock  Hangers.  Full  details  of 
O-B  Trolley  Wheels  may  be  ob- 
tained by  referring  to  page  106. 
Write  for  a  copy. 


OHIO    BRASS    COMPANY.   MANSFIELD,   OHIO 

Canadian  Ohio  Brass  Company  Limited,  Niagara  Falls,  Canada 

MOOCL 


rass  Co, 


NEW  YORK 
PHILADELPHIA 


ICAGO     CLEVELAND        ST.  LOUIS      ATLANTA      DALLAS 
LOS  ANGELES  SAN    FRANCISCO  SEATTLE 


PORCELAIN 

INSULATORS 

LINE  MATERIALS 

RAIL  BONDS 

CAR  EQUIPMENT 

MINING 

MATERIALS 

VALVES 
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St.  Louis  Safety  Council 

Approves  One-Man  Cars 


Pneumatic 


D 


oor 


Contro 


Bri 


ngs 


Result; 


Safety  Council  Approves 
One-Man  Cars 

The  St.  Louis  Safety  Council  after  a 
study  of  the  use  of  one-man  cars  in  St. 
Louis  and  many  other  cities  has  approved 
their  use  on  lines  of  the  St.  Louis  Public 
Service  Company. 

In  its  quest,  the  committee  sent  out  to 
safety  councils  in  many  cities  a  question- 
naire about  the  use  of  one-man  street  cars, 
their  effect  on  accident  rates  and  the  na- 
ture of  the  districts  served  by  such  cars. 

Eighteen  cities  sent  detailed  replies.  All 
but  Chicago  were  using  one-man  cars  in 
conjested  districts  under  traffic  conditions 
comparable  with  those  in  St.  Louis.  The 
reports  revealed  that  in  eleven  of  the  cities 
traffic  accidents  involving  street  cars  had 
decreased  after  one-man  cars  were  installed, 
the  percentage  of  decrease  ranging  from 
10  to  50  per  cent.  No  city  noted  an  in- 
crease in  such  accidents.  Accidents  involv- 
ing the  boarding  or  alighting  of  passengers 
from  street  cars  had  decreased  as  much  as 
67  per  cent  in  some  cities.  The  reports 
revealed  that  in  most  cities  when  ond-man 
cars  were  installed  they  were  opposed  by 
riders,  but  that  antagonism  disappeared 
after  a  fair  trial  of  the  new  cars. 

In  its  report,  the  Safety  Council  com- 
mittee stated  that  it  was  the  unanimous 
opinion  of  the  committee  members  that 
"specially  designed  one-man  cars  can  be 
operated  under  normal  conditions  as  safely 
as  two-men  cars,  if  the  running  time  is 
not  too  fast  and  if  strict  operating  rules 
are  enforced  relative  to  starting  the  cars 
while  fares  are  being  collected,  particularly 
in  the  downtown  district." 


Less  Accidents 


Faster  Schedules 


Lower  Operating 
Costs 


Reprinted  from  "Electric  Railway  Journal  News" 


NATIONAL    PNEUMATIC    COMPANY 
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When  conditions  demand 
GREATER  PROTECTION 
for  the  SURFACE 


Electric  Railways  find  many  uses  for  G-E  Glyptal.  Highly 
resistant  to  heat,  it  protects  with  a  hard,  smooth,  enduring 
film  that  adds  useful  life. 

G-E  Glyptal  prevents  rust — it  will  seal  pipe  lines  or  tanks 
from  leakage.  Protects  motors  and  bearings  from  dirt  and 
loss  of  oil.  Economical — it  can  be  applied  by  spraying, 
dipping  or  brushing.  G-E  Glyptal  dries  dust  free  in  less  than 
thirty  minutes,  sets  in  two  hours  and  dries  hard  over  night. 

Possibly  you  have  a  problem  which  cannot  be  solved  with 
ordinary  materials.  G-E  Glyptal  may  prove  adaptable  to 
your  needs.  Talk  over  your  problem  with  your  nearest 
General  Electric  Merchandise  Distributor  or  write  Section 
M-315,Merchandise  Department,  Bridgeport,  Connecticut. 


GENERAL  ^ELECTRIC 

►►►►►►►►►►►►►►►►    GLYPTAL   <<^4^^4^^^4^^44^< 


MERCHANDISE      O  E  P  A  R  T  M  E  NT  •   G  E  N  E  R  A  L    ELECTRIC     COMPANY    •     BRIDGEPORT. 


aaazoanao] 
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Service  Records 

in   Original   Equipment 


I.- 


These  G-E  Pinions 
averaged  330,000  miles 


THE  high  quality  of  General  Electric  pinions,  together 
with  carefully  supervised  maintenance  methods,  re- 
sulted in  this  phenomenal  record  of  pinion  mileage  made 
by  the  Des  Moines  Railway  Company.  All  of  these  pinions 
were  standard  G-E  Grade  M,  long-addendum  tooth  form, 
meshed  with  standard  G-E  Grade  M  short-addendum 
gears,  which  are  still  in  service. 
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M 

V/i 

355,338 
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39 

M 

W2 

369.029 

198 

M 

m 

396,997 

22 

M 

3y2 

436,635 

26 

M 

m 

452,092 

Average .... 

330.952 

GENERAL 


GENERAL    ELECTRIC    COMPANY 


SCHENECTADY 


N 


May,  1931 


ELECTRIC  RAILWAY  JOURNAL 


13 


Prove  G-E  Quality 

and  in  Renewal  Parts 


You  expect  the  utmost  service  from  your  General  Electric  equip- 
ment. The  best  assurance  you  can  possibly  have  is  to  specify  General 
Electric  renewal  parts;  they  are  designed  and  manufactured  especial- 
ly for  G-E  apparatus.  Each  part  is  identical  with  the  one  it  replaces 
and  is  matched  for  the  same  dependable  performance.  Gratifying 
results  in  the  form  of  good  economy  and  long  life  will  be  achieved 
by  a  policy  that  insists  on  G-E  renewal  parts  for  G-E  equipment. 
The  nearest  G-E  office  is  always  ready  to  confer  with  you  on  your 
maintenance  problems. 


JOIN     US    IN    THE    GENERAL    ELECTRIC     PROGRAM,     BROADCAST    EVERY    SATURDAY 
EVENING    ON    A    NATION-WIDE     N.B.C.    NETWORK 


330-164 
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\¥hy  It  Pays  to  Use 

General  Eleetrie  Reneiival  Parts 

ivith  General  Electric  Equipment 

IHERE  are  two  definite  reasons  why  General  Electric 
renewal  parts  for  car  equipment  can  help,  you  reduce 
operating  costs  and  improve  service.  First:  whether  the 
part  required  is  an  armature  coil  or  a  pinion,  you  may  be 
certain  that  the  highest  quality  is  embodied  in  its  design, 
materials,  and  construction.  Second:  General  Electric 
renewal  parts  can  be  obtained  quickly  from  any  G-E  ware- 
house. These  are  located  at  important  centers  of  transporta- 
tion throughout  the  United  States. 

General  Electric  renewal-parts  stock  rooms  are  modern 
department  stores  for  the  railway  industry.  It  will  pay 
you  to  take  advantage  of  their  services.  Buy  from  a  single 
source.  It  simplifies  accounting  and  storekeeping.  It  insures 
original  equipment  quality. 


ELECTRIC 
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Not  Every  New  Idea 
Is  a  Panacea 

TT  IS  only  human  nature  to  seek  panaceas.  Especially 
-'■  in  an  industry  whicii  has  encountered  as  many  diffi- 
culties as  has  local  transportation,  and  one  which  has 
experienced  a  plunge  from  the  serene  security  of 
monopoly  into  the  scramble  of  competition,  it  is  perhaps 
natural  to  hope  for  a  panacea  in  every  new  idea  that 
gives  promise  of  solving  certain  baffling  problems. 

When  the  length  of  haul  on  street  railways  was  in- 
creasing rapidly,  and  labor  costs  began  to  mount,  there 
was  a  trend  toward  increased  size  and  weight  of  cars. 
In  an  endeavor  to  carry  more  people  in  a  single  unit, 
train  operation  was  adopted.  Many  managers  then  felt 
that  this  offered  an  almost  universal  solution  of  the  prob- 
lem of  longer  hauls  and  higher  wages  with  fixed  fares. 
But  increasing  the  size  of  unit  proved  not  to  be  a 
panacea.  Increased  weight  raised  power  and  track 
costs.  Schedule  speeds  and  headways  suffered.  Dis- 
tinct limitations  in  large  units  became  apparent. 

Ultimately,  there  was  a  swing  to  the  other  extreme. 
Hordes  of  jitneys  began  to  impair  railway  revenue. 
Their  chief  attractions  seemed  to  be  fast  and  frequent 
service.  To  meet  this  condition  the  small,  one-man  single- 
truck  safety  car  was  developed.  For  the  -purpose  for 
which  it  was  designed  it  proved  successful.  But  in 
a  short  time,  an  excellent  idea  was  again  carried  too  far. 
Short  headways,  lightweight  cars  and  one-man  operation 
seemed  to  offer  a  combination  that  could  be  univer- 
sally applied,  and  managements  were  importuned  to 
replace  all  other  types  of  equipment  with  the  new  unit. 
.Vlthough  this  new  vehicle  served  an  extremely  useful 
jjurpose,  and  probably  saved  many  properties  from  bank- 
ruptcy, fts  limitations  soon  began  to  be  recognized. 

Next  the  jitney  grew  into  a  bus,  and  began  to  im- 
l)rove  in  performance  and  reliability  under  the  initiative 
and  technical  skill  of  its  sponsors.  Again  it  was  natural 
that  enthusiasts  hailed  the  new  vehicle  as  a  universal 
solution  for  urban  transportation  problems.  At  one 
time,  double-deck  buses  were  advocated  for  widespread 
replacement  of  street  cars  in  large  cities.  Subsequently, 
the  40-passenger  single-deck  bus  was  developed,  and  the 
replacement  of  all  rail  service  was  again  freely  predicted. 
But  experience  is  proving  that  the  bus,  though  widely 
useful,  has  distinct  limitations. 


Most  recent  among  transportation  vehicle  innovations 
is  the  trolley  bus.  Though  virtually  abandoned  a  decade 
ago  because  of  technical  imperfections,  it  has  subse- 
quently been  improved  to  a  point  that  promises  to  make 
it  an  important  new  agency  of  transportation.  Combin- 
ing some  of  the  best  features  of  the  trolley  and  the  bus, 
it  offers  a  number  of  definite  advantages  in  the  way  of 
performance  and  economy.  If  wisely  applied  to  the  solu- 
tion of  specific  problems  within  its  range  of  usefulness, 
it  will  serve  as  a  valuable  new  tool.  But  if  it  is  looked 
upon  as  the  long-sought  panacea  for  making  all  trans- 
portation operation  profitable,  it  will  prove  a  costly 
disappointment. 


Transit  Turmoil  in  Philadelphia 

"VT AMINO  of  receivers  for  the  Philadelphia  Rapid 
-'-  ^  Transit  Company  has  again  focused  nation- 
wide attention  on  the  transportation  situation  in  that 
city.  This  latest  development  comes  as  a  result  of  the 
equity  action  brought  by  the  city  for  an  accounting  and 
for  the  ousting  of  Mitten  Management.  The  opinion 
by  Judge  McDevitt  holds  that  virtually  all  of  the  charges 
of  waste  and  extravagance  made  against  Mitten  Man- 
agement and  the  P.R.T.  have  been  proved,  and  not  only 
directs  the  separation  of  Mitten  Management  from  fur- 
ther relations  with  P.R.T.  and  its  subsidiaries,  but  urges 
action  by  the  receivers  looking  toward  recovery  of 
$8,000,000  alleged  to  have  been  misspent.  No  question 
of  the  company's  solvency  has  been  raised.  In  fact,  the 
court  specifically  stated  that  the  company  is  solvent,  but 
the  proceedings  already  have  had  a  depressing  effect  upon 
the  holdings  of  thousands  of  small  investors  and  em- 
ployees. 

The  present  debacle  is  a  far  cry  from  1910  when  Mr. 
Mitten  took  over  the  management  of  the  broken-down 
street  railway  system  in  Philadelphia.  No  one  can  deny 
that  in  the  interim  Mitten  Management  has  raised  the 
quality  of  transportation  service  to  a  high  level.  For 
its  work  in  building  up  the  property  physically,  for  its 
accomplishment  in  maintaining  satisfactory  relations  at 
all  times  with  its  men,  for  its  many  campaigns  in  the 
interest  of  safety  and  for  the  heed  it  has  given  to 
progressive  ideas  for  service  improvement,  the  manage- 
ment deserves  the  greatest  credit. 
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Its  endeavors  to  promote  co-ordination  cf  facilities 
have  been  in  line  with  the  most  modern  thinking.  Entr\' 
into  the  field  of  taxicab  operation  was  a  step  in  this 
direction.  In  so  far  as  the  law  may  have  blocked  the 
efforts  of  the  company  to  bring  about  effective  co-ordina- 
tion, the  fault  lies  with  the  state.  In  so  far  as  that  end 
may  have  been  sought  by  devious  devices,  however,  the 
fault  lies  with  the  management. 

Judge  McDevitt's  decision  makes  spicy  reading,  but 
on  that  very  account  seems  rather  inopportune,  particu- 
larly in  the  light  of  the  aroused  state  of  public  feeling 
on  this  subject.  Reference  by  the  court  to  "marionettes" 
and  to  "rubber-stamp  officials"  meets  the  demand  for 
colorful  writing  but  style  in  judicial  opinions  should  be 
secondary  to  the  substance. 

From  the  findings  of  the  court  it  appears  that  the 
Mitten  objectives  were  well  conceived  but  some  of  them 
were  not  so  well  achieved,  and  that  difficulties  arose  when 
ideals  degenerated  into  deals.  So  far,  the  court's  remarks 
have  been  met  in  rejoinder  only  with  the  statement  that 
nothing  in  the  adjudication,  even  if  sustained,  would 
diminish  the  assets  of  P.R.T.  To  conclude  that  this  is 
the  best  that  the  management  can  do  in  defense  of  its 
acts  is  to  prejudge  the  case.  It  is  evident,  however,  that 
there  is  much  to  be  Explained  and  if  it  is  not  explained 
satisfactorily  the  entire  industry  will  suffer  from  the 
repercussions. 


The  Street  Car  an  Aid  to 
Traffic  Movement 

BEAUTIFUL  in  its  simplicity  is  the  idea  that  the 
elimination  of  street  cars  will  speed  up  the  movement 
of  traffic.  If  all  the  people  who  now  ride  the  street 
cars  would  be  content  to  remain  quietly  at  home  perhaps 
this  happy  result  might  be  accomplished.  But  if  they 
should  stubbornly  insist  on  going  to  work,  going  shop- 
ping, and  going  out  to  places  of  amusement,  what  means 
of  transportation  would  they  use?  Obviously  the  pro- 
ponents of  this  method  of  relieving  traffic  congestion 
expect  them  to  use  private  automobiles.  It  is  equally 
obvious,  however,  that  the  advocates  of  street  car  elimi- 
nation have  not  considered  how  this  would  affect  the 
traffic  situation. 

For  example,  let  us  consider  conditions  on  a  street 
with  a  movement  of  5,000  persons  per  hour  in  one 
direction.  Studies  made  in  numerous  cities  show  that 
approximately  3.500  of  these  people  will  be  carried  by 
street  cars  and  1 .500  in  private  automobiles.  To  do  this 
will  require  70  street  cars  and  900  automobiles  under 
ordinary  conditions  of  loading.  To  carry  the  same  total 
num1)er  of  people  by  private  automobiles  alone  would 
require  3.000  vehicles,  or  more  than  three  times  as  many 
as  are  now  using  the  street.  This  increase  in  the  number 
of  vehicles  is  vastly  greater  than  could  possibly  be  ac- 
commodated   in    the    extra    traffic    lane    gained    by   the 


elimination  of  street  cars,  so  that  congestion  on  the 
remaining  roadway  space  would  be  very  materially  worse 
than  it  is  at  present. 

That  is  the  fatal  defect  in  the  theory.  It  is  the 
obstacle  which  stands  solidly  in  the  way  of  increasing 
the  speed  of  traffic  movement  by  the  elimination  of  street 
cars.  It  is  the  reason  why  traffic  engineers  have  all  come 
to  the  conclusion  that  the  street  car  is  indispensable.  If 
the  man  who  rides  in  his  private  automobile  only  knew 
it,  the  street  car  about  which  he  growls  and  grumbles  is 
really  his  best  friend,  for  without  it.  congestion  would 
be  intolerable. 


Maintenance  Men  as  Business  Builders 

"XTEW  cars,  new  track  and  faster  schedules  are 
^  ^  always  desirable,  but  what  we  need  now  is  more 
customers,  and  this  thought  should  take  first  place  in  our 
minds  today."  With  this  challenge  the  president  of  an 
equipment  men's  association  recently  closed  a  stirring 
address  in  which  he  urged  all  maintenance  men  to  take 
an  active  part  in  building  up  business.  There  is  no 
doubt  that  maintenance  men  are  keenly  interested  in 
solving  the  difficulties  now  facing  the  railways  and  that 
they  are  in  a  position  to  contribute  much  valuable  aid. 
With  the  constant  pressure  to  reduce  maintenance  costs 
to  a  minimum,  it  would  not  be  surprising  if  the  efforts 
of  this  department  were  directed  entirely  to  cutting 
expenses.  It  is  particularly  encouraging,  however,  to  find 
maintenance  men  contributing  also  to  the  problem  of 
securing  more  riders. 

Of  course,  the  primary  way  in  which  maintenance  men 
can  aid  in  selling  transportation  is  by  doing  the  best  pos- 
sible job  in  keeping  the  physical  plant  in  order.  By 
bearing  in  mind  that  smooth  track  means  a  pleasant  trip 
and  well-maintained  vehicles  mean  dependable  service, 
those  in  charge  of  maintenance  work  can  do  much  toward 
popularizing  public  transportation  and  holding  customers. 

But  they  can  do  more  than  that.  For  one  thing,  the 
maintenance  men  can  exert  a  potent  influence  by  talking 
to  their  friends  on  every  possible  occasion  about  the 
advantages  of  using  electric  railway  service.  They  may 
be  able  to  help  also  by  suggesting  ideas  to  the  publicity 
department.  Perhaps  a  human  interest  story  could  be 
developed,  telling  how  the  men  in  the  track,  overhead 
and  equipment  departments  keep  the  "wheels  moving" 
and  showing  the  amount  of  money  expended  for  mate- 
rials, particularly  in  local  markets.  It  is  not  improbable 
that  many  of  the  shop,  track  and  line  men  also  have 
thought  out  ways  and  means  of  increasing  business. 
Individual  consultation  or  conferences  of  various  depart- 
ments at  frequent  intervals  no  doubt  would  prove  very 
productive  of  worth-while  ideas. 

Every  individual  in  the  maintenance  department  must 
be  shown  that  he  is  an  actual  partner  in  the  business  of 
rendering  transportation,  that  he  has  a  definite  responsi- 
bility to  the  public  and  that  the  security  of  his  own  job 
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depends  on  the  success  of  the  company.  He  must  be 
shown  that  his  duties  are  not  discharged  when  he  has 
completed  his  specialized  task,  but  that  he  has  another 
duty  in  selling  rides. 


Where  Transportation  Planning  Fails 

PROGRESS  in  solving  urban  transportation  problems 
has  been  extremely  slow  compared  with  that  which 
has  been  made  in  solving  many  other  problems  con- 
nected with  modern  city  life.  Providing  water  sup- 
ply, sewage  disposal,  fire  protection,  and  the  like,  have 
presented  difficult  problems  as  cities  have  increased  in 
size.  But  the  modern  engineer  has  achieved  notable  suc- 
cess in  solving  them.  On  the  other  hand,  the  success 
that  has  been  achieved  in  meeting  the  transportation 
needs  of  the  inhabitants  of  modem  cities  has  been  dis- 
tinctly limited.  Generally  speaking,  it  is  more  difficult 
today  to  move  from  place  to  place  in  any  large  city  than 
it  was  a  generation  ago. 

In  recent  years  the  types  of  transportation  within 
urban  communities  have  multiplied  rapidly.  Walking 
was  the  original  means  of  urban  transportation,  and  the 
horse-drawn  vehicle  is  of  almost  equal  antiquity.  Street 
cars  are  about  100  years  old,  although  the  motive  power 
has  undergone  numerous  changes  during  this  period. 
Comparative  newcomers  in  the  field  of  urban  traffic  are 
the  private  automobile,  the  motor  bus  and  the  motor 
truck.  It  is  their  advent,  of  course,  that  has  created  the 
complicated  problem  which  we  have  been  struggling  to 
solve. 

Numerous  plans  have  been  suggested  as  means  to  im- 
prove existing  conditions.  Many  of  these  plans  have 
been  extremely  ingenious.  Considered  only  from  the 
standpoint  of  the  particular  conditions  which  they  were 
intended  to  remedy,  they  have  had  much  to  recommend 
them.  When  put  into  practice,  however,  most  of  them 
have  proved  disappointing.  Certain  defects  may  have 
been  remedied  only  to  create  others  equally  bad.  For 
example,  it  has  been  the  experience  in  numerous  places 
where  sidewalks  have  been  narrowed  to  provide  more 
room  for  vehicular  traffic,  that  the  pedestrian  traffic  has 
overflowed  the  small  space  remaining  for  it,  and  its  pres- 
ence in  the  roadway  has  become  a  greater  obstacle  to 
the  expeditious  movement  of  vehicles  than  was  the  pre- 
vious sidewalk. 

Lack  of  recognition  of  the  inter-relationship  of  all 
kinds  of  urban  transportation  facilities  is  the  primary 
cause  of  the  failure  of  many  well-meant  plans.  Inde- 
pendent planning  of  individual  facilities  is  bound  to  be 
unsatisfactory.  This  is  clearly  brought  out  in  an  article 
on  "Co-ordinated  Planning"  by  Frederic  A.  Delano, 
appearing  elsewhere  in  this  issue.  In  the  past  it  has  been 
customary  to  consider  one  problem  at  a  time.  By  that 
method  we  have  got  nowhere.  Only  when  the  trans- 
]>ortation  problem  is  considered  as  a  whole  will  real 
])rogress  be  made. 


An  Ounce  of  Willingness 

DESCRIBING  the  qualifications  of  a  lawyer  he 
wished  to  employ,  a  certain  prominent  American 
business  man  is  reported  to  have  said :  "I  don't  want 
somebody  to  tell  me  what  I  cannot  do.  I  want  somebody 
to  tell  me  how  I  can  attain  the  objective  I  have  in  mind." 
In  that  statement  lies  an  important  suggestion  for  the 
transportation  man.  He  is  the  recipient  of  numerous  re- 
quests to  do  this,  that  or  the  other  thing  in  regard  to  the 
service  under  his  direction.  Many  of  these  requests  are 
impractical.  But  if  he  simply  tells  the  proponents  of 
the  idea  that  he  cannot  do  what  they  want,  he  will  almost 
certainly  fail  to  satisfy  them  even  though  he  explains 
his  reasons  fully.  On  the  other  hand,  he  cannot  allow 
himself  to  be  led  into  unsound  practices  simply  to  please 
the  public.  What  he  can  do,  however,  is  to  confer  with 
them  with  an  open  mind  to  see  if  some  way  cannot  be 
found  to  accomplish  in  a  modified  form  the  essential  pur- 
pose of  the  suggestion.  Under  such  circumstances  an 
ounce  of  willingness  is  worth  a  pound  of  explanations. 

T 

Responsibility  for  Service 
to  Airports 

npRAN SPORT ATION  service  to  and  from  flying 
-'-  fields  is  far  from  being  adequate  and  satisfactory, 
according  to  recent  comment  in  Aviation.  That  paper 
points  out  that  many  flying  fields  established  in  the  open 
country  enjoy  no  organized  transportation  service  at  all. 
It  sees  an  opportunity  for  bus  lines  using  small  units 
operated  on  more  or  less  flexible  schedules. 

Passenger  traffic  to  and  from  airports  is  extremely 
variable.  Regular  scheduled  bus  or  car  service  on  a  route 
passing  close  to  the  flying  field  might  be  adequate  to 
take  care  of  casual  traffic,  but  it  requires  no  great  stretch 
of  the  imagination  to  understand  that  regular  schedules 
would  hardly  meet  the  needs  arising  from  the  arrival 
and  departure  of  large  transport  planes  at  uncertain 
hours. 

A  recent  case  before  the  California  Commission,  re- 
viewed elsewhere  in  this  issue,  goes  to  substantiate  this 
idea.  There  the  commission  frankly  said  that  airplane 
passengers  demand  a  special  type  of  transportation  serv- 
ice to  and  from  fields,  and  awarded  the  right  to  perform 
such  service  to  an  independent  bus  operator,  although 
Motor  Transit  and  Pacific  Electric  Railway  both  said 
that  their  regular  scheduled  services  were  adequate.  The 
commission,  however,  protected  the  existing  carriers  by 
specifying  that  the  operator  who  was  successful  in  estab- 
lishing his  claim  would  not  be  permitted  to  give  interme- 
diate service. 

Whether  or  not  special  bus  service  to  airports  would 
be  profitable  depends  of  course  on  their  location,  the 
volume  of  traffic  and  various  other  factors.  Aviation 
suggests  that  the  airports  might  subsidize  the  service. 
Perhaps  that  would  be  the  best  solution  of  the  problem. 
Certainly  the  established  local  transportation  company 
cannot  be  expected  to  furnish  airport  service  at  a  loss. 


Electric  Railway  Journal — May,  1931 
235 


Co-ordinated  Planning 

of  Transportation  Facilities 

Vital  to  Civic  Progress 


By 

FREDERIC  A. 


DELANO 


Chairman    Regional  Plan  of  New  York  and  Environs 
Chairman  National  Capital  Park  and  Planning  Commission 


TRAFFIC  and  transit  problems  have  become  an 
integral  part  of  city  and  regional  planning.  The 
whole  problem  of  housing  and  zoning,  the  growth 
of  the  city  and  its  future  development,  are  necessarily 
wrapped  up  in  it.  No  city  can  grow  without  adequate 
transportation  facilities.  The  increasing  concentration 
of  population  in  our  urban  centers  has  complicated  the 
problem.  It  has  been  further  complicated  in  recent  years 
by  the  multiplication  of  the  kinds  of  transportation  serv- 
ice available.  Whereas  horse-drawn  vehicles  once  ade- 
quately met  all  the  transportation  needs  of  our  urban 
population,  today  the  horse  has  almost  disappeared  and 
we  have  a  medley  of  electric  surface  cars,  rapid  transit 
lines,  automobiles,  motor  buses,  taxicabs  and  motor 
trucks.  To  make  adequate  provision  for  any  one  of 
these  types  of  transportation  is  a  real  problem.  To 
provide  for  them  all,  each  in  its  proper  relation  to  the 
others,  is  a  vastly  more  intricate  problem.  But  this  is 
the  task  which  we  must  undertake  if  we  are  to  have 
orderly  civic  development.  Independent  planning  for 
different  kinds  of  transportation  is  not  enough.  We 
must  have  co-ordinated  planning. 

Many  of  the  difficulties  in  dealing  with  current  prob- 
lems are  due  to  the  prevailing  unwillingness  to  look 
beyond  them  to  what  lies  ahead.  The  idea  is  fallacious 
that  the  problems  of  today  can  be  solved  without  study 
of  trends  of  growth,  and  planning  for  the  future.  The 
policy  that  should  be  pursued  in  the  interest  of  posterity 
is  the  one  that  will  be  of  most  help  to  the  present 
generation. 

Generally  speaking,  city  planning  may  be  inspired  by 
one  of  three  policies.  The  two  that  are  easiest  to  follow 
are:  first,  that  practical  policy  which  does  not  extend 
beyond  the  concrete  and  the  present,  and  second,  that 
idealistic  pdlicy  which  is  based  solely  on  the  abstract 
and  the  future.  Under  the  former  policy,  proposals  are 
made  to  flow  with  the  current  created  by  established 
habits  and  vested  interests;  and  under  the  second  they 
are  confined  to  what  ought  to  be,  without  regard  to  the 


Development  of  new  types  of  service 
does  not  mean  that  we  can  get  along 
without  the  older  types.  Each  has  a 
place,  and  a  definite  relationship  to  the 
others.  Independent  planning  of  in- 
dividual facilities  is  unsatisfactory. 
The  transportation  problem  must  be 
considered  as  a  whole 


limits  imposed  by  unalterable  conditions.  The  one  policy 
lacks  soul,  and  the  other  flesh  and  blood,  and  those  who 
follow  them  find  planning  a  simple  exercise. 

The  third  policy  seeks  an  ideal  based  on  realities — an 
ideal  shaped  by  the  processes  of  reason  and  not  by  the 
play  of  fancy.  This  involves  greater  labor  but  seems 
to  present  the  only  possibility  for  improving  conditions 
of  life  and  society. 

Such  observations  as  these  apply  particularly  to  the 
problem  of  providing  adequate  transportation  facilities. 
In  planning  for  the  future  we  must  have  regard  to  cir- 
cumstances as  they  now  are,  but  we  must  also  be  alert 
to  seize  the  openings  toward  better  things  that  appear 
on  the  horizon  of  the  future.  An  ideal,  to  be  a  worthy 
one,  must  be  capable  of  being  expressed  in  action ;  and 
it  must  be  action  based  on  a  study  of  future  trends  and 
possibilities  as  well  as  past  events. 

The  electric  railway  industry  was  founded  about  50 
years  ago,  and  has  had  a  tremendous  development.  It 
is  not  so  long  ago,  say  20  to  25  years,  when  this  young 
giant  was  coming  into  full  manhood  and  extending  his 
field  broadly.  The  cities  had  by  then  been  covered  with 
a  network  of  lines.  Promoters  were  finding  it  possible 
to  extend  out  all  over  the  countryside  and  their  inter- 
urban  lines  were  giving  the  steam  railroads  a  hard  rub. 
They  chose  in  many  instances  to  parallel  existing  steam 
railroads  and  by  means  of  better  and  more  convenient 
service,  to  take  away  a  large  share  of  the  established 
business  of  the  trunk  lines.  Yet  admittedly  they  built 
up  new  business,  too,  and  opened  up  new  territory. 

Today  the  situation  is  greatly  changed.  The  advent 
of  the  automotive  age  has  brought  along  with  it  the 
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As  CHAIRMAN  of  the  Committee  of  the 
.  I^gional  Plan  of  New  York  and  its  En- 
virons, Frederic  A.  Delano  has  participated 
actively  in  the  most  far-reaching  civic  planning 
project  of  modern  times.  In  this  work  the 
provision  of  adequate  transportation  facilities 
has  been  one  of  the  major  problems.  As  a 
member  of  the  Parks  and  Planning  Commission 
of  Washington,  D.  C,  Mr.  Delano  has  had  first 
hand  experience  with  similar  problems  in  differ- 
ent surroundings.  To  the  consideration  of  these 
problems  he  brings  a  wealth  of  transportation 
experience.  Beginning  as  an  apprentice  ma- 
chinist in  the  shops  of  the  Chicago,  Burlington 
&  Quincy  Railroad,  he  occupied  positions  of 
steadily  increasing  importance  until  he  became 
president  of  the  Wabash  Railroad.  He  also 
served  for  six  months  as  a  member  of  the 
Federal  Reserve  Board  and  was  a  Colonel  in 
the  Transportation  Corps  of  the  Army  in 
France.  With  this  broad  background  of  experi- 
ence, he  brings  out  many  pertinent  facts  con- 
cerning the  place  of  transportation  in  city 
planning. 


enormous  good  roads  development,  for  which  the  ex- 
penditures in  25  years  have  exceeded  the  entire  invest- 
ment in  steam  and  electric  railroads  since  their  inception. 
Paving  projects  have  transferred  city  streets  from  mud- 
holes  into  boulevards,  so  that  today  unpaved  streets  are 
a  rarity.  These  changes  have,  in  a  measure,  tiu'ned  the 
tables  on  the  successful  venture  of  a  c|uarter-century 
back  in  the  electric  railways. 

But  progress  always  is  ruthless.  Success  for  the 
moment  does  not  carry  with  it  any  guarantee  that  it  will 
continue  over  an  extended  period.  All  business  is  haz- 
ardous. This  is  a  fact  that  is  not  always  comprehended 
by  those  who  make  our  laws.  In  the  clipper  ship  era 
a  merchant  might  make  100  per  cent  profit  on  a  single 
voyage — or  he  might  lose  his  ship  and  its  entire  cargo. 
Today  we  have  made  progress  in  diminishing  such  haz- 


ards, but  no  safeguards  can  afford  protection  against 
changing  conditions.  The  clipper  is  now  a  thing  of  the 
past,  although  ships  still  sail  the  seas. 

Notwithstanding  this,  I  do  not  believe  for  a  minute 
that  the  day  of  the  electric  road,  urban  or  interurban, 
is  over.  Undoubtedly  there  is  a  definite  place  for  it.  as 
well  as  for  free-wheel  transportation,  such  as  the  auto- 
mobile, the  taxicab  and  the  motor  bus.  The  electric 
railway  superseded  its  horse-drawn  predecessor  by  virtue 
of  its  greater  speed  and  comfort.  But  the  electric  car, 
although  far  in  advance  of  the  times  when  it  was  first 
introduced,  has  been  allowed  to  lag  behind  as  compared 
with  the  notable  progress  of  automobile  transportation. 
This  has  not  been  because  the  electric  car  is  incapable 
of  improvement  or  better  adaptation  to  the  needs  of  the 
present,  but  because  its  operators  have  not  paid  suf- 
ficiently close  attention  to  the  changing  public  demand. 

Obviously  the  motor  bus  has  oflfered  difficult  compe- 
tition— that  of  a  commodious  vehicle  traveling  on  a  free 
highway  with  no  obligations  of  construction  or  main- 
tenance costs.  The  new  vehicle,  designed  after  the  ex- 
perience of  years  of  street  car  progress,  with  its  com- 
fortable seats  and  comparative  freedom  from  noise,  was 
a  pleasant  contrast  to  the  rather  antiquated  type  of 
street  or  interurban  car  in  widespread  use.  Accordingly 
it  gained  immediate  recognition  from  the  traveling  public. 
Then,  too,  as  the  highways  were  straightened  and 
widened  and  otherwise  improved,  the  speed  of  the  but 
was  increased  while  that  of  the  street  car  or  the  inter- 
urban car  remained  unchanged.  Today  the  bus  frequently 
can  and  does  make  better  speeds  than  the  car. 

Despite  all  these  facts,  it  is  becoming  increasingly 
evident  to  thoughtful  citizens  that  the  electric  railway 
has  not  outlived  its  usefulness,  but  that  each  instrument 
of  transport  has  its  proper  place  and  its  inherent  limita- 
tions. The  electric  street  car  and  the  interurban  still 
aflford  the  best  vehicle  of  mass  transportation  within 
limited  distances,  say  25  miles.  The  motor  bus  is  the 
best  for  moderate  traffic  density,  and  as?an  adjunct  or 
feeder  to  the  rail  lines,  electric  or  steam. 

But  the  electric  lines  must  in  their  turn  tear  a  leaf 
from  the  experience  of  the  motor  bus  and  seek  to 
improve  their  own  method  of  transport  by  making  it 
decidedly  more  comfortable  and  less  noisy,  as  well  as 
speedier,  and  at  the  same  time  safer,  than  the  free-wheel 
vehicle.  To  accomplish  these  purposes,  electric  railway 
men  must  give  thought  to  a  complete  redesign  of  their 
vehicle  and  its  driving  mechanism,  making  it  (a)  lighter; 
(b)  less  high  and  clumsy;  (c)  less  noisy;  (d)  capable  of 
accelerating  faster  and  operating  at  higher  speeds. 

It  is  recognized  that  high-speed  mass  transportation 
cannot  be  maintained  with  .safety  except  on  private 
rights-of-way,  or  as  is  done  in  a  number  of  cities,  on  a 
section  of  the  main  thoroughfare  set  aside  for  this  pur- 
pose. Examples  of  this  latter  method  may  be  seen  in 
the  center  parkways  in  Boston,  Washington,  New  Or- 
leans, and  a  number  of  other  cities.  Such  segregation 
of  traffic  is  justified  only  when  it  truly  .serves  the  public 
interest,  and  gives  the  greatest  good  to  the  greatest 
number.  As  it  can  be  readily  shown  that  one  street  car 
carries  the  number  of  passengers  represented  by  two 
buses,  or  25  private  cars  and  taxicabs,  the  justification 
should  be  easy  enough  where,  but  only  where,  the  den- 
sity of  traffic  served  warrants  the  existence  of  surface 
street  car  lines. 

Furthermore,  the  safety  of  citizens  requires  that  more 
attention  be  given  to  allocating  the  streets  to  certain  def- 
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inite  uses,  for  it  is  not  desirable  or  necessary  that  every 
street  should  be  a  main  thoroughfare.  From  this  it  follows 
that  the  main  thoroughfares  should  be  so  laid  out  that 
they  can  carry  a  maximum  volume  of  business,  and  they 
must  be  protected  so  that  they  can  carry  this  maximum 
volume  with  safety.  This  may  mean  the  reduction  of 
crossing  traffic  wherever  possible,  the  avoidance  of  left- 
hand  turns,  the  denial  of  the  right  of  "parking"  on  these 
main  thoroughfares.  By  thus  limiting  the  uses  of  the 
street,  it  should  be  possible  through  the  adoption  of 
regulations  or  with  the  assistance  of  signals,  to  con- 
tribute to  the  safe  and  yet  speedy  passage  of  vehicles 
on  these  main  thoroughfares.  Where  it  seems  desirable 
to  reserve  these  highways   for  free-wheel  vehicles,  the 


electric  railway  lines  can  be  placed  in  a  parkway,  pro- 
vided the  cross  traffic  is  not  too  great.  Where  it  is.  they 
can  be  placed  underground,  or  in  an  open  cut  with  sta- 
tions sufficiently  close  to  make  travel  convenient. 

If  the  managements  of  electric  railways  will  pay  heed 
to  the  changing  demands  of  the  public  and  adopt  the 
necessary  improvements  to  modernize  their  service  they 
can  continue  to  hold  an  important  place  in  the  commu- 
nity transportation  system.  It  will  never  again  be  an 
exclusive  place  such  as  it  was  years  ago.  The  other 
facilities  which  have  been  developed  are  immensely  val- 
uable in  their  own  way.  The  heart  of  the  problem  in 
planning  for  the  future  is  to  correlate  the  services  of  all 
facilities  so  that  each  is  of  maximum  usefulness. 


Double  Mirror  Arrangement  Promotes  Safety 

on  One-Man  Cars 


By  J.  H.  MlDDLEKAMP 

Assistant  Engineer 
Brooklyn    &   Queens   Transit   Corf>oration 


This  arrangement  of  mirrors 
gives  the  operator  an  unob- 
structed view  of  the  center 
exit.  The  center  mirror, 
marked  C,  is  used  for  opera- 
tion in  the  opposite  direction, 
and  shows  the  image,  which 
is    transmitted    to    the    front 


BECAUSE  safety  is  a  factor  of  extreme  importance 
in  transportation  service,  many  special  devices  have 
been  introduced  on  one-man  cars  for  the  protection  of 
the  passenger  resulting  in  making  these  cars  safer  than 
most  two-men  cars.  The  Brooklyn  &  Queens  Transit 
Cor])oration  is  now  installing  a  combination  of  mirrors 
on  its  one-man  cars  to  ])rovide  the  operator  with  a  clear, 
unobstructed  view  of  the  center  exit  doorway  and  the 
street  area  for  a  distance  of  about  4  ft.  outside.  The 
arrangement  is  very  simple,  but  it  required  a  long  period 
of  experiment  and  study  before  the  optical  problems 
were  solved. 

■'Ks  shown  in  an  accomjianying  illustration,  the  arrange- 
ment consists  of  a  large  mirror  over  the  center  exit  and 
a  smaller  one  above  and  in  front  of  the  operator.  Since 
the  cars  are  designed  for  double-end  operation  two  sets 
of  mirrors  are  installed  in  each  car. 

The  mirror  adjacent  to  tht  center  door,  marked  R,  is 
limited  in  size  by  the  available  headroom  and  other  clear- 
ances.    It  was  found  that  a  mirror  of   12-in.  diameter 


was  the  largest  practicable  at  this  location.  To  reduce 
the  reflection  of  the  area  in  the  vicinity  of  the  door  to 
an  image  of  this  size  a  high-grade,  spherically  convex 
mirror  was  required.  This  type  produces  distortion  which 
is  symmetrical  and  therefore  not  confusing  to  the  eye. 

At  the  front  of  the  car  a  6-in.  plane  mirror,  marked 
A,  was  located  to  reflect  the  image  transmitted  from  the 
doorway  mirror  to  the  operator.  The  path  of  vision 
between  these  mirrors  is  designed  to  pass  over  the  heads 
of  all  passengers  regardless  of  how  many  are  standing 
between  the  operator  and  the  exit.  The  center  mirrors 
are  attached  rigidly  to  the  car  roof,  while  the  front  mir- 
rors may  he  adjusted  for  each  individual  operator. 

Two  36-watt  lamps  were  removed  from  the  inside  of 
the  car  adjacent  to  each  door  and  installed  in  the  bottom 
of  the  door  engine  box  directly  over  each  exit.  They 
provide  sufficient  light  for  the  mirrors  to  be  effective  at 
night.  As  a  safety  precaution,  it  is  intended  to  install 
this  combination  of  mirrors  also  on  cars  equipped  with 
automatic  mechanism  controlling  the  center  exit  doors. 
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Receiving  Clerk^s 
Office  Made 

Theftproof 


The  mirror  permits  per- 
sonal contact  with  the 
operator  and  the  screen 
prevents  the  receiver 
from  putting  his  head 
in  line  with  the  opening 


Operators  of  Oklahoma  Railway 
deliver  their  receipts  to  the 
clerk  through  a  narrow  slant- 
ing steel  slit 


COMPLETE  ])rotection  against  hold-up  or  robbery 
is  placed  around  the  receiving  clerk  of  the  Okla- 
homa Railway  as  a  result  of  the  construction  of  a  new 
vault  in  which  his  office  is  located.  The  vault  is  walled 
by  a  combination  of  concrete  and  steel  8  in.  thick,  and 
is  ecjuipped  with  manual  as  well  as  automatic  alarms 
which  sound  in  the  police  headquarters  that  are  located 
less  than  a  mile  away. 

The  window  into  which  the  street  car  and  bus  op- 
erators turn  their  money  is  a  narrow  steel  slit  extending 
into  the  vault  at  an  angle  so  that  a  gun  cannot  be  pointed 
at  the  receiver.  This  slanting  window  looks  into  a  mir- 
ror in  which  the  receiving  clerk  and  the  visitor  may  see 
each  other.  A  screen  thrown  across  the  corner  of  the 
vault  prevents  the  receiving  clerk  from  putting  his  head 
directly  in  front  of  the  opening.  Protection  against 
attempt  at  entry  by  blasting  a  hole  through  the  walls 
of  the  vault  and  then  cracking  the  safe  inside  is  also 
provided.  Tampering  with  the  walls  will  set  off  the 
alarms. 

P-ntrance   into   the   vault   is   made   through    a   double 


steel  door  consisting  of  two  sheets  of  |-in.  steel  plale. 
One  door  opens  inside  and  the  other  outside.  Both  have 
heavy  Yale  locks.  After  these  doors  are  closed  at  night 
and  the  clerk  is  placed  inside,  it  is  impossible  to  open 
them  without  sounding  an  alarm  automatically  to  the 
dispatcher's  office  of  the  railway  company  and  to  the 
city  police  station. 

The  receiving  clerk  enters  the  vault  at  6  o'clock  at 
night,  taking  with  him  two  other  company  employees, 
who,  with  him,  search  the  vault  and  certify  that  no  one 
is  inside  except  the  clerk.  He  then  remains  until  the 
following  morning  when  the  operators  of  an  armored 
truck  take  his  receipts  for  the  night  to  a  city  bank. 

Telephones  are  installed  in  the  vault,  also  comfortable 
beds  and  a  convenient  wash  room.  Two  electric  fans, 
guarded  by  heavy  steel  slats,  provide  constant  ventila- 
tion. One  large  window  to  the  vault  is  made  of  heavy 
steel  slats,  the  outer  tier  slanting  upward  and  the  inner 
tier  slanting  downward,  through  which  air  may  enter 
almo.st  unobstructed,  but  which  prevent  entry  of  almost 
anything  else. 
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Modern  Improvements  in 

Car  Truck  Design 


RECEN'J"  departures  from  the  conservative  standard 
car  truck  for  city  service  are  numerous  and  permit 
-  greater  riding  comfort,  more  economical  opera- 
tion and  increased  speed  as  compared  with  what  was 
possible  in  the  cars  of  only  a  few  years  ago.  While  there 
have  been  a  few  spectacular  experiments,  much  of  this 
development  has  not  attracted  wide  attention,  although 
it  has  been  a  great  factor  in  improving  the  performance 
of  the  cars  being  built  today.  Most  of  the  experimen- 
tation has  been  in  connection  with  designs  for  double- 
truck  city  cars,  but  single  trucks  have  likewise  undergone 
a  .searching  investigation.  In  this  article,  a  review  is 
given  of  the  most  outstanding  double-truck  developments. 
I'rincipal  aims  of  truck  designers  have  been  to  get  a 
reduction  of  weight,  particularly  the  unsprung  portion 
carried  directly  by  the  wheels,  without  sacrificing  motor 
power  but  with  an 
improvement  of  rid- 
ing qualities.  In 
practically  every  in- 
stance, two  means 
have  been  adopted  to 
attain  this  result : 

1.  Substitution  of 
a  flexible  motor  sus- 
pension for  the  nose 
suspension  c  o  m  - 
monly  used. 

2.  Great  increase 
in  the  armature 
speed  of  the  driving 
motors. 

Along  with  these 
major  changes  has 
come  a  material  re- 
duction in  the  weight 
of  the  car  body  for  a 
given  carrying  ca- 
pacity. This  change 
has  made  ])ossibk- 
the  use  of  a  lighter 
truck  with  motors  of 
smaller  rating  for 
the  same  speed  and 
acceleration,  and  to  a 
considerable  extent 
has  simplified  the 
problem  of  truck  de- 
sign. It  also  has 
permitted  a  reduc- 
tion in  wheel  diam- 
eter     and      over-all 


Timken's  Latest  Worm-Drive  Truck,  the  52-B,  Has  Continuous  Axles 

The  worm-drive  unit  is  underslung,  with  its  shaft  supported  on  roller  and 
ball  bearings.  Self-ventilated  disk  brakes  carried  on  extensions  of  the 
armature  shafts  are  actuated  by  air. 


Various  high-speed  drives  making  use 
of  flexibly  suspended  motors  have  re- 
duced weight,  especially  the  unsprung 
portion.  New  types  of  braking 
mechanism  are  being  tried 


height  of  the  truck.  Use  of  high-grade  steels  and  special 
materials,  which  have  had  such  a  marked  effect  in  reduc- 
ing the  weight  of  the  car  body,  has  likewise  made  it 
])ossible  to  retain  the  needed  strength  in  the  members  of 
the  truck  with  a  material  reduction  in  weight. 

Motor  suspensions  and  methods  of  drive  must  of  neces- 
sity be  considered  together.  In  general,  the  latest  prac- 
tice is  to  mount  the  motors  in  some   form  of  yoke  or 

cradle  carried  b\-  the 
truck  frame  and  free 
from  the  axle,  the 
connection  to  the 
latter  bt-ing  made 
through  a  flexible 
coupling.  A  gear 
case  is  eni])loyed 
which  can  rotate 
around  the  axle 
through  a  short  arc 
without  throwing  the 
motor  pinion  out  of 
alignment. 

Spring  suspen- 
sions have  been  sim- 
plified and  improved 
so  that  the  car  body 
is  carried  with 
greater  flexibility 
and  with  transmis- 
sion to  it  of  less  of 
the  road  shocks  from 
uneven  track.  Most 
of  the  current  truck 
designs  retain  the 
pedestal  mounting  of 
the  journal  hearings, 
with  helical  springs 
for  support  of  the 
truck  side  frames. 
These,  in  turn,  carry 
the  bolster  through 
springs,  which  are 
either  of  the  semi- 
elliptic    type,    as    in 
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the  Cincinnati   truck,  or  a  combination  of 

semi-elliptic   and   helical,    as   in   the   recent 

Brill  designs.     The  Timken  truck,  however, 

carries  the  axles  at  the  extremities  of  two 

semi-elliptic  springs,  one  on  either  side,  the 

bolster  being  attached  to  the  centers  of  these 

springs.     Minor  vibrations  are  smoothed  out  by  the  use 

of  rubber  shackle  mountings  for  the  leaf  springs  where 

they  are  attached  to  the  axles. 

Ge.^r  Ratios  and  Armature  Speeds 

Conventional  spur  gearing  is  limited  to  a  rather  nar- 
row range  of  speed  ratios.  With  the  large  power  that 
has  to  be  transmitted  and  the  strength  of  teeth  required, 
most  of  the  street  car  speed  reductions  making  use  of  a 
single  pair  of  spur  gears  have  ranged  between  the  limits 
of  2  to  1  and  4  to  1 .  Employing  them  in  connection  with 
the  standard  33-in.  wheels  that  were  in  use  for  many 
years,  the  armature  speeds  were  of  necessity  low  and  the 
motor  weights  per  unit  of  output  correspondingly  high. 
In  order  to  remove  this  speed  limitation  a  number  of 
changes  have  been  made  in  the  more  recent  types  of 
drive.  First  of  all.  the  adoption  of  smaller  wheel 
diameters,  used  at  the  outset  to  reduce  step  heights,  has 
permitted  a  corresponding  increase  in  armature  speeds. 
For  a  number  of  years  wheels  of  26  to  28  in.  diameter 
have  been  used  with  ordinary  spur  gear  drive.  The 
latest  trucks  usually  have  26-in.  wheels,  although  some 
of  the  trucks  with  W-N  drive  have  wheels  with  a  diam- 
eter as  small  as  22  in. 

This  reduction  in  size  of  wheels  has  not  been  sufficient 
to  satisfy  all  the  demands  of  the  modern  designer,  so  in 
addition  other  more  radical  methods  have  been  resorted 
to.  These  involve  a  change  in  the  method  of  drive  so  as 
to  permit  of  a  still  larger  speed  reduction.  In  some 
instances  recent  trucks  have  had  reductions  of  speed 
through  the  gearing  as  great  as  10  to  1. 

Practically  all  the  motors  used  with  the  newer  drives 
are  of  the  self -ventilated  high-speed  type  developed  by 
the  electrical  manufacturers  for  use  with  automotive 
tinits.  either  gas-electric  buses  or  trolley  buses.     Arma- 


Worm  Drive  Is  the  Feature  of  the  Brill  85-E  Truck 

Motors  are  mounted  on  brackets  extending  out  from  the  side  frames,  with 
long  drive  shafts  crossing  to  the  opposite  axles, 
by  air  cylinders  mounted  on  the  truck. 


Wheel  brakes  are  actuated 


ture  speeds  have  been  increased  until  now  it  is  not  un- 
common to  find  motors  with  1 .800  r.p.m.  at  the  one-hour 
rating,  as  compared  to  speeds  of  600  to  800  r.p.m.  in 
motors  of  the  old  standard  type  for  use  with  single- 
reduction  gears  on  33-in.  wheels.  Some  of  these  new 
motors  are  built  with  cast-steel  frames,  while  others  are 
distinguished  by  the  use  of  rolled-steel  frames.  Due  to 
the  elTective  ventilation  and  the  efficiency  the  output  per 
unit  of  weight  is  high.  What  is  of  even  greater  impor- 
tance, the  continuous  motor  rating  has  been  increased  in 
a  larger  proportion  than  the  one-hour  rating,  so  that  a 
given  motor  is  able  to  handle  a  heavier  duty  cycle  in  re- 
lation to  its  size.  It  has  been  possible  to  reduce  the 
weight  almost  in  proportion  to  the  increase  in  armature 
speed.  Not  only  is  the  total  motor  weight  to  be  carried 
much  less,  but  the  problem  of  designing  a  flexible  sus- 
pension for  the  motor  is  considerably  simplified.  This 
gain  in  the  motor  is,  of  course,  available  for  any  type 
of  drive  which  permits  of  the  necessary  armature  speed. 

New   Methods  of  Drive 

Three  methods  of  drive  have  been  developed  and  used 
with  success  on  recent  trucks.  These  make  use  respec- 
tively of  the  worm  gear,  the  double-reduction  spur  gear 
and  the  single-reduction  spur  gear.  Bevel  gears  have  not 
been  tried  to  any  extent  in  this  country,  although  they 
have  been  used  with  success  on  a  large  number  of  cars 
in  Paris  for  several  years,  and  they  have  also  been 
adopted  in  other  European  cities. 

Several  designs  of  car  drives  have  contemplated  the 
use  of  gear  sets  in  which  more  than  one  axle  is  driven 
from  a  single  motor,  but  so  far  as  is  known  none  of 
these  is  in  practical  use  in  this  country.  Complications 
that  arise  when  two  axles  oscillating  with  diflferent 
moments  and  at  different  times  are  coupled  to  a  single 
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driving  shaft  have  proved  great  and  the  plan 
has  not  been  found  satisfactory. 

Single  and  double-reduction  spur  gears 
necessitate  a  mounting  of  the  motors  with 
their  shafts  parallel  to  the  axles,  while  worm 
or  bevel  drive  calls  for  a  motor  mounting  with 
the  shaft  perpendicular  to  the  axles.  Since 
the  space  available  for  motor  mounting  is 
approximately  cubical,  there  is  comparatively 
little  difference  in  the  size  of  motor  that  can 
be  adapted  for  use  with  one  or  the  other 
method.  Worm  drive,  however,  does  permit 
mounting  the  motor  at  a  greater  distance  from 
the  driven  axle,  since  the  shaft  may  cross  the 


r^ 


Two  Different  Motor  Suspensions  Are  Shown  for  the 
Brill  177-El  Truck 

Both  of  these  types  use  the  W-N  double-reduction  drive,  the  principal  dif- 
ference being  in  the  use  of  plain  bearings  and  wheel  brakes  in  one  and  of 
roller  bearings  and  drum  brakes  in  the  other. 


center  line  of  the  truck,  or  may  even  pass  over  the  oppo- 
site axle  if  necessary. 

Developments  with  Worm  Drive 

Worm  drive  was  introduced  in  this  country  about  five 
years  ago  in  an  experimental  unit  designed  by  W.  L. 
Harwood,  of  the  Springfield  Street  Railway,  and  in 
another  by  J.  R.  Blackball,  of  the  Chicago  &  Joliet 
Electric  Railway.  The  design  has  been  carried  on  and 
developed  by  the  Timken-Detroit  Axle  Company,  which 
has  brought  out  a  number  of  changes  from  the  original 
truck.  All  the  worm-drive  units  that  have  been  con- 
structed by  this  company  make  use  of  an  axle  assembly 
somewhat  similar  to  that  of  an  automobile.  Both  solid 
and  diflferential  axles  have  been  used.  The  chief  reason 
for  the  use  of  a  differential  was  ease  in  negotiating 
curves.  However,  the  wear  on  the  tires  due  to  slippage 
is  not  nearly  so  important  with  steel  wheels  as  with 
rubber,  and  the  recent  Timken  trucks  all  have  been  built 
with  solid  axles. 


A  worm-drive  truck  of  quite  different  de- 
sign is  the  Brill  85-E.  In  it  the  motors  are 
carried  on  the  truck  frame  so  that  they  are 
entirely  outside  the  axles,  the  drive  shaft  ex- 
tending across  one  axle  to  the  opposite  one. 
This  arrangement  removes  the  space  limita- 
tions for  the  motor  and  results  in  a  long  drive 
shaft  in  which  the  vibrations  of  the  wheels 
])roduce  relatively  little  angularity,  making  the 
drive  quite  flexible.  The  worm  is  carried  on 
top  of  the  axle  instead  of  below,  as  in  the 
Timken  design,  and  is  covered  with  a  small 
case  anchored  to  the  truck  frame  by  means  of 
a  yoke  which  holds  it  in  approximate  align- 
ment and  removes  strain  from  the  drive  shaft. 

Advantages  of  Doible-Reduction  Gearing 
Double-reduction  spur  gearing  was  tried  in 
the  early  days  of  the  electric  railway,  but  soon 
was  given  up  entirely  in  favor  of  single-reduc- 
tion gearing.  At  that  time  electrical  design 
had  not  advanced  sufficiently  to  make  prac- 
ticable a  high-speed  motor,  and  the  spur  gears 
themselves  were  crudely  cut  and  inefficient.  Since  then 
there  have  been  many  radical  improvements  such  as  bet- 
ter electrical  and  magnetic  design,  new  forms  of  gear 
teeth,  use  of  helical  gearing,  and  improved  methods  of 
manufacture  that  make  for  greater  precision  and  in- 
creased life  of  parts. 

Employment  once  more  of  the  double-reduction  gears 
was  visualized  by  engineers  of  the  Westinghouse  Electric 
&  Manufacturing  Company  to  be  a  means  of  increasing 
the  motor  speed  and  at  the  same  time  of  permitting  a 
flexible  motor  support.  As  a  result,  the  W-N  drive  was 
brought  out  by  that  company  as  a  complete  unit  for 
installation  in  place  of  the  single-reduction  gear  on  any 
modern  truck.  The  unit  consists  of  a  gear  mounted  on 
the  car  axle  and  driven  by  a  pinion  on  a  short  shaft 
held  in  alignment  by  the  gear  case.  The  short  shaft 
also  carries  a  gear  which  meshes  with  a  second  pinion 
on  another  short  shaft  to  give  the  double  reduction. 
The  latter  shaft  is  arranged  to  carry  a  coupling  of  flex- 
ible type  to  which  the  motor  shaft  is  attached.     The 


Electric  Railway  Journal — Vol.75.  No.5 
242 


entire  gear  unit  is  held  to  the  car  axle  so  that  it  can 
rotate  to  a  slight  extent,  thus  giving  flexibility.  The 
motor  can  be  carried  on  the  truck  frame,  being  supported 
entirely  by  the  springs. 

New  Types  of  Single  Reduction  Gear 

One  of  the  successful  single-reduction  gear  drives 
making  use  of  high-speed  motors  is  that  developed  by 
the  Tool  Steel  Gear  &  Pinion  Company,  and  being  tried 
out  by  the  Philadelphia  Rapid  Transit  Company.  This 
has  a  reduction  of  7.2  to  1,  permitting  a  motor  speed 
of  double  that  ordinarily  possible  with  single-reduction 
gearing,  and  approximating  the  speed  reached  in  the 
worm  and  double-reduction  types  of  drive.  The  motors 
are  carried  in  yokes  held  to  the  truck  frame  and  drive 
through  a  flexible  coupling  to  a  short  shaft  carrying  the 
pinion,  and  which  is  held  in  alignment  by  means  of  the 
gear  case. 

An  altogether  diflferent  design  of  single-reduction  dt?ve 
has  been  developed  by  the  Lehigh  Valley  Transit  Com- 
pany in  an  experimental  equipment.  This  makes  ^se  of 
an  individual  motor  on  each  wheel  by  carrying  bo\h  gear 
and  car  wheel  on  a  sleeve  rotating  on  a  stationary  axle. 
The  two  sleeves  on  the  one  axle  are  kept  spaced  by  a 
collar.  Since  each  motor  has  to  transmit  only  half  the 
ordinary  amount  of  power,  as  it  drives  one  wheel  only, 
the  gearing  design  was  simplified  considerably. 

Radical  Changes  in  Brake  Rigging 

Brakes  have  undergone  several  radical  changes  in  the 
new  types  of  trucks.  At  first  there  was  a  trend  toward 
abandonment  of  the  iron  or  composition  brake  shoes 
pressing  on  the  tread  and  flange  of  the  car  wheel,  al- 
though in  some  of  the  latest  designs  it  is  being  used 
again.  The  arguments  against  the  use  of  the  wheel 
brake  are  that  it  is  open  to  dirt  and  water,  making  the 


braking  effort  variable.  It  also  causes  rapid  wear  of 
the  wheel  treads  and  may  change  their  contour  consid- 
erably. Acting  at  a  slow  speed,  greater  surfaces  and 
pressures  are  required  than  with  an  armature  shaft  brake. 
On  the  other  hand,  the  wheel  brake  eliminates  separate 
drums  or  disks  and  permits  some  simplification  of  the 
brake  rigging.  Dissipation  of  the  heat  from  the  car 
wheels  is  less  of  a  problem  than  from  small  drums  or 
disks,  usually  largely  covered  by  other  mechanism. 

In  place  of  the  wheel  brake,  numerous  types  of  band 
and  disk  brakes  have  been  tried.  The  first  band  brakes 
were  similar  to  those  in  use  on  automobiles  five  or  more 
years  ago,  consisting  of  bands  of  sheet  steel  lined  with 
fabric  strips,  and  pressing  on  the  outside  of  a  cast-iron 
drum  attached  to  the  car  axle.  While  these  brakes  were 
found  efficient  the  amount  of  space  taken  was  consid- 
ered greater  than  could  conveniently  be  devoted  to  the 
purpose,  and  they  were  subject  to  fluctuations  in  effec- 
tiveness due  to  dirt  and  wheel  wash.  Later  types  have 
used  the  internal  expanding  construction,  which  also  was 
developed  in  automobile  practice.  In  this  brake  two  or 
more  molded  shoes  are  pressed  outward  against  the  in- 
side of  a  drum  by  means  of  a  cam  rigging.  This  type  of 
brake  uses  about  the  same  axial  space,  but  it  has  the 
advantage  that  it  can  be  placed  adjacent  to,  or  even  in- 
side, the  wheel.  Disk  brakes,  where  pressure  from 
shoes  is  exerted  on  one  or  both  sides  of  a  disk  attached 
to  the  axle  or  the  motor  shaft,  have  also  been  used  in 
some  recent  designs. 

Air  has  been  retained  as  the  force  for  actuating  the 
brake  system  in  most  of  the  recent  truck  types.  With 
the  small  amount  of  shoe  travel  required,  due  to  better 
machining  standards  and  a  reduction  of  clearances,  the 
volume  of  air  needed  to  effect  a  full  application  of  the 
brakes  has  been  so  greatly  reduced  that  large-capacity 
compressors  of  the  ordinary  type  have  been  found  un- 


The  84-E  Truck  Is  Adapted  for  High-Speed 
Single-Reduction  Gearing 

This  truck  is  similar  to  the  177-El  and  the  same  type  of  motor  suspension. 
The  gear  unit,  made  by  the  Tool  Steel  Gear  &  Pinion  Company,  is  connected 
to  the  motor  through  a  flexible  coupling.  Both  air  and  magnetic  brakes 
are  used. 


necessary.  Also  certain  of  the  air  brakes 
have  been  actuated  through  a  closed  system 
by  means  of  diaphragms  instead  of  cylinders. 
This  has  reduced  further  the  volume  of  air 
to  be  handled,  and  has  made  unnecessary  a 
large  supply  of  fresh  air.  Small  compres- 
sors have  been  the  rule  with  these  recent 
brakes. 

In  a  few  instances  hydraulic  brakes  have 
been  employed.  These  also  follow  automo- 
bile practice,  the  system  being  filled  with  a 
liquid  which  flows  freely  but  does  not 
change  its  viscosity  to  any  considerable  ex- 
tent with  temperature.  The  volume  of  liquid 
to  be  handled  is  small,  and  little  difficulty 
has  been  experienced.  They  have  not  been 
used  to  any  extent  as  service  brakes,  but 
mainly  for  final  stopping. 

Dynamic  and  electro-magnetic  brakes, 
both  of  which  are  actuated  by  electric  cur- 
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This  Cincinnati  Truck  Incorporates  W-N  Drive 
with  a  Novel  Motor  Mounting 

Arch  bar  construction  with  pressed-steel  reinforced 
side  frames,  wheel  brakes  and  wing  pedestals  with 
flexible  spring  support  are  features. 


rent,  have   found  consideral)le  adoiJtion.     In 
the    dynamic    type    the    motors    are    short- 
circuited  through  a  resistance.     Usually  the 
fields  are  connected  to  the  line   so  that  tlie 
armatures  rotate  in  a  strong  magnetic  flux, 
the  resistance  in  the  armature  circuit  reduc- 
ing the  current  flowing.     By  this  means  very 
powerful  hraking  effort  can  be  obtained.    No 
special    equipment    on   the    track    is    needed. 
Electro-magnetic  brakes  have  been  attached 
to  the  trticks  so  as  to  pull  against  the  rails, 
the  shoes  either  touching  the  rails  directly  and  giving  a 
frictional  drag,  or  merely  increasing  the  attraction  be- 
tween the  car  and  the  rail,  allowing  greater  pressure  on 
the  wheel  or  drum  brakes. 

Air  or  electric  brakes  have  in  general  been  used  for 
service  applications,  and  any  of  the  several  types  have 
been  used  as  auxiliary  emergency  of  holding  brakes.  In 
a  number  of  designs  the  magnetic  brakes  have  been  ar- 
ranged so  that  they  are  set  automatically  as  an  emergency 
feature.  Hand  or  hydraulic  brakes  have  been  used  for 
holding  the  car  after  it  has  come  to  rest  when  its  speed 
has  been  reduced  to  a  low  value. 

All  of  the  changes  in  design  have  had  the  net  result 
of  reducing  greatly  the  truck  weight.  Small  wheels  in 
themselves  are  much 
lighter  than  standard 
33-in.  wheels.  Motor 
weights,  as  explained 
previously,  have  been 
reduced  about  in  pro- 
|)ortion  to  the  in- 
crease in  armature 
speed.  The  car 
bodies  of  today 
weigh  little  more 
than  half  as  much  as 
bodies  of  the  same 
size   built   ten  years 


ago.  Altogether,  the  weight  carried  ])er  wheel  is  only 
slightly  over  half  what  it  was  with  the  former  standard 
cars.  Naturally  the  truck  members  have  been  reduced  in 
size  and  in  weight. 

On  the  other  hand,  the  introduction  of  special  drives 
has  added  somewhat  to  the  weight  of  the  truck.  The 
double-reduction  gear  sets  or  the  worm-drive  axles  have 
more  parts  than  the  single-reduction  type  and  require 
considerable  stiflFness  in  order  to  prevent  undue  wear  on 
the  drive  units.  The  superior  riding  qualities  obtained 
by  taking  the  weight  of  the  motors  off  the  axles  and  sus- 
pending them  from  the  truck  frame,  so  that  their  weight 
is  carried  through  the  medium  of  the  spring  system,  are 
so  great  that  the  relatively  small  additional  weight  in- 
volved seems  fullv 
justified.  If  the 
same  results  can  be 
obtained  with  the 
new  types  of  single- 
reduction  drive  they 
should  be  on  a  par 
with  the  others  in 
this  respect.  In  gen- 
eral, all  of  the 
changes  inevitably 
point  to  superior  rid- 
ing qualities,  quiet- 
ness, and  reduced 
cost  of  maintenance. 


The  AUentown  Split  Axle  Drive  Is  Mounted  on  a  Modified 
Brill  Truck 

Two  motors  for  driving  individually  the  wheels  on  each  split  axle  are 
mounted  in  a  common  cradle  supported  by  the  truck  frame.  The  connec- 
tion to  the  driving  pinion  of  the  single-reduction  gearing  is  made  through 
flexible  couplings. 
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Apparatus  developed  by  Boston  Elevated  Railway  for  recording 
comparative  amplitude  of  various  noises  encountered  in  operation 


Noise  test  of  six  turnstiles  with  and  without  silencers 


Noise  Recorder  Developed  at  Boston 


By  J.  WALTER  ALLEN 

Electrical  Engineer  Boston  Elevated  Railway 


INDUSTRY  has  for  some  time  been  cognizant  of 
the  deleterious  effect  of  noise  and  has  made  numerous 
improvements,  such  as  the  use  of  sound-absorbing  mate- 
rials in  buildings,  cars,  buses,  etc.,  and  by  the  use  of 
rubber  and  other  resilient  materials.  Noise,  in  the  com- 
monly accepted  definition,  is  an  aggregate  of  sounds 
composed  of  many  fundamental  frequencies  and  harmon- 
ics of  various  degrees  of  energy  content.  Accoustical 
engineers  have  found  that  the  human  ear  is  not  affected 
to  the  same  degree  by  sounds  of  equal  amplitude  but  of 
different  frequencies,  and  that  its  response  to  sounds 
of  varying  amplitudes  follows  approximately  a  logarith- 
mic curve.  During  the  past  few  years  considerable  effort 
has  been  expended  in  analyzing  the  various  types  of  noise 
and  in  expressing  this  analysis  in  a  visual  manner. 

About  four  years  ago,  the  Boston  Elevated  Railway 
was  experimenting  with  certain  modifications  of  surface 
car  equipments  in  the  hope  of  reducing  operating  noises. 
For  the  purpose  of  comparing  the  noise  made  by  the 
experimental  car  and  that  made  by  a  similar  car  with 
standard  equipment,  use  was  made  of  a  special  radio 
interference  equipment,  which  was  designed  to  obtain 
a  graphic  record.  As  there  was  insufficient  amplifica- 
tion, however,  readings  were  taken  with  a  Weston  volt- 
meter in  the  output  circuit.  The  averaged  figures  gave 
a  fair  indication  of  the  results  sought,  but  it  was  felt 
that  graphical  data  would  be  very  desirable.     This  led 


to  further  experiments,  as  a  result  of  which  a  new  noise 
recording  apparatus  has  been  designed.  The  noise 
recorder  consists  of  a  three-stage  audio  amplifier  into 
which  is  fed  electrical  impulses  generated  in  a  magnetic 
type  of  microphone,  which  impulses  are  amplified, 
rectified  and  finally  recorded  on  an  automatic  Esterline 
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Wiring  diagram  of  noise  recording  apparatus  used  at  Boston 

recording  voltmeter,   as   shown   in   accompanying   illus- 
trations. 

Reference  to  the  wiring  diagram  shows  that  a  means 
is  provided  to  bias  the  first  tube  and  for  fine  adjust- 
ment the  use  of  a  400-ohm  potentiometer  is  available. 
During  the  experiments,  however,  it  was  found  that  if 
a  voltage  of  4.5  volts  was  maintained  across  the  fila- 
ments of  the  tubes  and  plate  voltages  of  the  values  as 
indicated,  no  external  "C"  bias  was  required  for  the 
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first  tube,  the  potentiometer  being  sufficient  for  good 
results.  The  second  tube  works  only  on  the  normal 
bias  of  the  "A"  battery.  By  the  use  of  a  9-volt  "C" 
battery  bias  of  the  last  tube,  the  pen  of  the  recorder 
floats  practically  on  the  zero  line  with  no  input. 

This  apparatus  has  been  used  to  compare  the  noises  of 
different  types  of  cars  passing  certain  points ;  in  analyz- 
ing the  clicking  at  trolley  ears  of  different  design:  the 
study  of  the  benefits  of  shockproof  trolley  poles ;  to  com- 
pare the  noise  of  pneumatic  tools  with  and  without 
mufflers,  and  in  an  analysis  of  the  advantages  gained 


through  the  use  of  silencers  on  a  battery  of  turnstiles. 
Accompanying  charts  show  the  results  of  two  tests  of 
six  turnstiles,  the  first  being  made  with  the  machines  as 
normally  operated,  and  the  second,  after  they  had  been 
equipped  with  silencers. 

No  attempt  has  been  made  to  calibrate  the  curve  to  be 
read  in  decibels  or  other  scale  of  noise  units,  as  all 
tests  required  to  date  have  been  of  a  comparative  nature 
only.  This  device,  although  crude  as  compared  with  later 
laboratory  testing  equipments,  was  built  at  small  expense 
and  the  results  with  it  have  been  entirely  satisfactory. 


Trolley  Wire  Life  Prolonged  by 
Regular  Ear  Renewal 


Public  Service  line  crew  renewing  trolley  ears.    Periodic  renewal  has  prolonged  life 
of  trolley  wire  approximately  50  per  cent 


RENEWAL  of  trolley  ears  at  stated  intervals,  regard- 
.  less  of  wear,  has  prolonged  the  life  of  trolley  wire 
approximately  50  per  cent  on  the  Essex  Division  lines 
of  Public  Service  Co-ordinated  Transport,  Newark, 
N.  J.  Under  the  present  plan,  the  frequency  of  renewal 
depends  upon  the  amount  of  service  operated  over  a  par- 
ticular line.  Each  section  of  line,  however,  has  a  definite 
interval  for  ear  renewal  and  when  the  work  is  begun  on 
one  section  it  is  continued  without  interruption  until  that 
section  has  been  completely  re-equipped  with  new  ears. 

Another  factor  which  the  management  believes  has 
been  influential  in  reducing  the  number  of  trolley  wire 
breaks  has  been  a  change  from  the  16  in.  ears,  formerly 
used,  to  9  in.  ears. 

Standardization  of  the  height  of  trolley  wires  above 


the  pavement  has  also  tended  to  prolong  the  life  of  the 
trolley  wire.  The  present  standard  height  is  18  ft. 
Arcing  of  trolley  wheels  due  to  high  wire  and  slow  act- 
ing trolley  catchers  has  been  practically  eliminated  as  a 
result  of  this  standardization. 

Another  important  factor  in  improving  overhead  line 
maintenance  has  been  the  substitution  of  hard  gray  fiber 
material  in  place  of  wood  in  section  insulators,  switches 
and  crossings.  Experience  of  this  company  indicates 
that  the  fiber  lasts  about  three  times  as  long  as  wood. 

An  indication  of  the  results  being  accomplished  by  the 
changes  in  methods  and  materials  used  for  overhead  line 
maintenance  is  found  in  the  record  of  more  than  1,000,- 
000  miles  of  car  operation  during  the  month  of  March 
without  a  single  trolley  wire  break. 


THIRD  PERIOD  OF 


Electric  Railway  Journal  Maintenance  Contest 


BEGINS  MAY  1 


Electric  Railway  Journal — Vol.75,  No.5 
246 


Trolley  Bus 


Recently  constructed  build- 
ing in  Chicago,  used  for 
special  inspection  and  re- 
pair work  on  trolley  buses 


Maintenance  Practices 


As  operating  companies  gain  experi- 
ence fewer  troubles  develop  and  costs 
become  lower.  Railway  personnel  is 
generally  employed  in  maintenance  of 
trolley  buses  with  additional  specialists 
for  certain  jobs 


A  FTER  groping  in  the  dark  for  a  time  for  satisfac- 
/A  tory  standards  and  systems  of  trolley  bus  mainte- 
•*-  ■*- nance,  American  operators  are  now  following 
practices  which  are  fairly  uniform.  Regular  mileage 
intervals  for  inspections,  light  repairs  and  overhaul  have 
been  set  up  and  forces  trained  for  the  special  care  of  the 
vehicles.  As  a  result,  fewer  difficulties  are  being  en- 
countered, pull-ins  are  being  reduced  and  maintenance 
costs  are  being  lowered  materially. 

At  the  outset  the  trolley  bus  usually  was  treated  either 
as  a  "stepchild,"  being  shifted  about  from  department  to 
department  for  care,  or  as  a  "special  pet,"  receiving  par- 
ticular attention  from  several  departments.    In  the  first 
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By 
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instance  it  was  difficult  to  set  up  any  regular  procedure 
for  maintenance  or  to  establish  reasonable  costs.  In  the 
second  instance,  no  one  group  became  specially  proficient 
in  trolley  bus  maintenance  and  the  extra  attention  in- 
creased the  cost  considerably.  As  the  use  of  the  vehicle 
has  increased,  however,  it  has  assumed  a  regular  place 
in  the  maintenance  scheme. 

On  all  properties  in  the  United  States  where  trolley 
buses  are  now  operated  they  are  being  maintained  by 
street  car  personnel,  aided  by  a  few  specialists  to  take 
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■Track, sing/e  overhead 


•  Equipped  for  trolley  buses 


Sereral  tracks  were  converted  for  trolley  bus  use  in  the  main  shops  of  the 
Utah  Light  &  Traction  Company 


New  Orleans  trolley  bus  in  front  of  the  CarroUton  shops, 
where  the  vehicles  are  maintained 


care  of  tires,  steering  gear  and  other  automotive  parts. 
Since  the  bodies  are  of  the  street  car  type,  the  regular 
railway  body  repair  men  have  been  found  competent  to 
keep  them  in  good  condition.  Current-collection  devices, 
controls  and  motors  are  similar  to  those  used  on  street 
cars,  so  it  has  been  found  entirely  practicable  to  have 
men  familiar  with  the  electric  equipment  of  cars  take 
care  of  these  parts. 

Carhouses,  or  buildings  adjacent  to  them,  are  used  by 
all  the  operating  companies  for  the  storage  and  repair 
of  their  trolley  buses.  Chicago  recently  completed  a  new 
building  adjacent  to  the  North  Avenue  carhouse  for  in- 


specting and  repairing  its  buses  and 
trolley  buses.  Detroit  is  planning  to 
erect  a  new  building  in  the  near  fu- 
ture for  the  exclusive  use  of  its  trol- 
ley buses.  All  other  companies  have 
double  overhead  facilities  in  their 
regular  carhouses.  Equipping  a  car- 
house  for  trolley  bus  use  requires 
only  the  addition  of  a  negative  wire 
along  the  path  to  be  traversed  by  the 
vehicle  and  wheelguards  along  pits. 
Aside  from  the  addition  of  equipment 
to  aid  in  special  work  like  lubrication 
or  brake  testing,  no  other  changes 
are  necessary. 

Established  Principles  Govern 
Trolley  Bus  Maintenance 
Methods 
Since  the  trolley  bus  possesses  cer- 
tain characteristics  of  both  the  street 
car  and  gasoline  bus,  the  general  prin- 
ciples for  determining  a  system  of 
maintenance  have  been  formulated  by 
using  those  principles  of  established 
practice  that  apply  to  the  new  vehicle. 
Ordinary  street  car  or  gasoline  bus 
maintenance  programs  are  not  suit- 
able in  their  entirety  for  trolley  buses. 
As  for  other  vehicles,  the  trolley  bus 
inspection  and  overhaul  periods  are 
based  on  mileage  rather  than  on  time. 
Individual  mileage  records  for  both 
the  vehicles  and  the  units  of  equip- 
ment on  each  vehicle  are  necessary  for 
the  proper  maintenance  of  inspection, 
servicing  and  repair  programs.  Defi- 
nite procedures  for  all  maintenance 
work  also  should  be  outlined  to  ob- 
tain the  best  possible  results.  For 
daily  and  general  inspection,  lubrica- 
tion, unit  change  and  overhaul,  regu- 
lar routines  should  be  established. 

Daily  inspection  is  being  given  on 
all  properties  operating  trolley  buses. 
This  is  accompanied  by  a  careful 
record,  consisting  of  inspectors'  find- 
ings and  running  repairs.  All  defects 
discovered  by  the  inspector  are  rec- 
tified before  the  vehicle  is  allowed  to 
return  to  service. 

On  every  system  the  general  in- 
spection is  considered  the  most 
important  of  all  the  maintenance  ac- 
tivities. It  consists  of  a  thorough  in- 
spection, adjustment  and  repair  to 
every  part  of  the  vehicle.  The  usual  plan  is  to  make 
notations  on  a  printed  form  containing  space  for  each 
item  requiring  attention.  The  items  should  be  arranged 
on  sheets  in  the  same  order  as  they  are  to  be  inspected. 
This  inspection  is  ordinarily  made  after  5,000  miles. 

Lubrication  schedules,  likewise,  are  based  on  mileage. 
Certain  parts,  of  course,  must  be  lubricated  more  fre- 
quently, while  others  can  be  taken  care  of  at  longer  in- 
tervals. The  regular  program  includes  such  items  as  air 
compressors,  distributors,  generators,  fan  bearings, 
motor  bearings,  steering  mechanism,  drive  shaft,  rear 
axles  and  trolley  wheels. 
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Unit  replacement  has  been  found  advantageous  for 
three  systems  in  getting  the  most  service  out  of  vehicles 
and  their  parts.  The  necessary  records  involve  a  certain 
amount  of  bookkeeping,  but  the  knowledge  obtained  of 
the  performance  of  the  various  units  and  their  upkeep 
cost  is  extremely  valuable. 

Complete  overhaul  of  the  vehicles  is  made  at  intervals 
more  frequent  than  for  street  cars,  but  less  frequent  than 
for  gasoline  buses.  As  yet,  however,  there  is  no  general 
agreement  as  to  the  mileage  for  overhaul.  This  is  prob- 
ably because  most  of  the  modern  systems  are  still  com- 
])aratively  new  and  the  matter  is  still  undergoing  study. 

Chicago  Methods  Systematized 

Trolley  buses  of  the  Chicago  Surface  Lines,  totaling 
89,  are  stored  and  maintained  at  a  new  building  and  yard, 
adjacent  to  the  North  Avenue  carhouse.  The  building, 
constructed  especially  for  trolley  bus  and  gasoline  bus 
use,  is  designed  for  special  inspections  and  minor  repair 
work.  Ordinary  daily  inspection  is  conducted  outdoors 
in  the  storage  yard,  while  heavy  repairs  and  overhaul  are 
made  in  the  company's  main  car  shops.'  In  future  addi- 
tional trolley  bus  depots  will  be  established  in  other  loca- 
tions for  storing  and  maintaining  part  of  the  vehicles. 
Details  of  the  practices  of  this  company  were  given  in  an 
article  published  in  the  February  issue  of  the  Journal. 

At  the  end  of  each  day's  run,  the  trolley  bus  operator 
turns  his  vehicle  over  to  a  special  inspector  and,  at  the 
same  time,  reports  in  writing  the  condition  of  the  vehicle, 
noting  any  defects  which  may  have  come  to  his  attention. 
The  inspector  then  proceeds  to  make  his  examination, 
following  a  definite  routine.  If  no  repairs  are  needed, 
the  vehicle  is  marked  "O.K."  by  the  inspector.  It  is  then 
run  around  a  loop  and  placed  in  position,  ready  to  go 
out  again.  If  work  is  required  the  vehicle  is  run  into  the 
shop  building,  accompanied  by  the  inspector's  written 
report  of  what  is  wrong. 

In  general,  repair  work  on  the  trolley  buses  is  done  b\ 
a  force  of  mechanics  and  electricians  who  have  been 
transferred  from  similar  work  in  the  car  shops.  The 
inspectors,  too,  are  men  who  have  had  past  experience- 
in  the  inspection  and  maintenance  of  railway  equipment. 
A  few  inspectors,  however,  are  employed  to  look  after 
steering  gears,  tires,  axles  and  other  automotive  parts. 

In  addition  to  the  daily  inspection,  a  more  comprehen- 
sive one  is  made  after  5,000  miles.  The  thoroughness 
of  this  inspection  is  not  left  to  the  discretion  of  the  main- 
tenance personnel,  but  is  carried  out  according  to  a  com- 
prehensive plan.  A  set  of  instructions  has  been  prepared, 
specifying  the  tests  to  be  made  of  the  various  parts. 
Each  test  is  numbered  and  a  space  is  provided  with  a 
corresponding  number  on  the  inspection  report  form  to 
be  filled  in  as  the  test  or  repair  is  made.  In  the  main, 
these  instructions  are  the  same  for  all  types  of  trolley 
buses,  varying  only  in  minor  ways  to  conform  with  the 
s])ecifications  on  the  different  makes  of  vehicles  used  on 
the  system. 

Troubles  Becoming  Fewer  at  Salt  Lake  City 

Trolley  buses  of  the  Utah  Light  &  Traction  Company 
are  maintained  at  the  company's  carhouse,  located  at 
Fifth  South  Street  and  Sixth  East  Street,  by  a  force 
recruited  from  the  street  car  personnel.  In  the  main 
inspection  and  storage  section  of  the  carhouse  three  lanes 
were  made  available  for  trolley  buses  by  erecting  nega- 
tive wires  and  converting  the  pits  which  extend  more 
than  half   the  length   of   this  building.     In  addition  to 


these,  two  tracks  in  the  repair  shop,  one  in  the  carpenter 
shop  and  one  in  the  paint  shop,  were  equipped  for  trolley 
bus  use.  The  transfer  table,  which  serves  the  three  last- 
named  shops,  also  accommodates  these  vehicles.  In  al- 
tering the  pits  12-in.  planking  was  installed  on  the  inside 
of  each  rail  and  a  guard  rail  erected  on  the  inner  edges 
to  guide  the  vehicles. 

At  the  completion  of  the  daily  rim,  all  vehicles  are 
given  an  inspection  and  have  the  interiors  cleaned.  Any 
necessary  repairs  are  made  immediately.  Every  1,000 
miles  the  vehicles  are  given  a  general  inspection,  all  de- 
tails of  the  equipment  being  checked  carefully.  Lubri- 
cation of  most  parts  also  is  made  every  1.000  miles. 
Certain  of  the  automotive  parts,  however,  are  lubricated 


To  obtain  the  best  results,  mechanics  should  follow  a  regular 
routine  in  caring  for  trolley  buses 

every  300  miles,  while  armature  bearings  of  the  hall  type 
are  lubricated  every  3,000  miles.  Exteriors  of  the  vehi- 
cles are  washed  every  500  miles,  while  the  interiors  are 
washed  every  1,000  miles. 

When  trolley  buses  were  first  placed  in  operation  in 
Salt  Lake  City,  a  few  difficulties  arose  with  the  equip- 
ment. However,  as  the  forces  became  familiar  with 
them,  these  troubles  were  gradually  reduced.  Analyses 
of  troubles  during  1929  and  the  first  half  of  1930,  as 
recorded  by  the  pull-in  records,  road  calls  and  inspectors' 
reports,  show  that  most  of  the  difficulties  have  arisen  in 
the  trolley  assembly,  electrical  control  and  brakes.  Most 
of  the  trolley  troubles  were  caused  by  stiffly  swiveling 
bases  or  harps,  insufficient  pole  tension,  slack  overhead, 
improperly  designed  or  adjusted  equipment,  and  maneu- 
vering too  far  from  the  wires.  Ini])roved  equipment, 
careful  alignment  of  harps,  proper  lubrication  and  in- 
spection,  close  adjustment   of   trolley   pole   tension   and 
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correct  alignment  and  installation  of  overhead,  have  prac- 
tically eliminated  these  troubles. 

All  of  the  26  Salt  Lake  City  vehicles  are  equipped 
with  three  sets  of  brakes — dynamic,  air  and  hand.  The 
principal  source  of  brake  trouble  came  from  improper 
adjustment  of  the  braking  cycle.  Dynamic  braking  from 
the  higher  speeds  of  35  to  20  miles  would  give  prompt 
action,  but  when  braking  from  12  miles  or  less,  the 
dynamic  braking  action  was  sluggish  and  the  operator, 
becoming  alarmed,  would  give  the  brake  pedal  full  pres- 
sure, apply  air  too  soon  and  stop  the  coach  with  a  jerk. 
Greater  familiarity  with  the  brake  system  is  constantly 
reducing  troubles  from  this  source.  Tire  manufacturers 
have  made  trouble  from  this  source  almost  neglible.  ac- 
cording to  the  management,  by  greatly  improved  design, 
construction  and  maintenance.  Front  tire  punctures  are 
practically  imknown.  and  rear  tire  flats  do  not  interfere 
with  operation  because  the  vehicles  have  dual  tires.  Tire 
mileage  is  on  the  increase,  averaging  more  than  26,000 
miles  per  tire. 

Maintenance  Practice  on  Other  Properties 

The  four  trolley  buses  of  the  Rockford  Electric  Com- 
pany, Rockford,  111.,  are  housed,  inspected  and  rejmired 
in  the  company's  carhouse  at  Kishwaukee  Street  and 
First  Avenue,  a  short  distance  from  the  regular  route. 
One  of  the  tracks  in  the  carhou.se,  with  a  pit  long  enough 
to  accommodate  all  four  vehicles, 
was  converted  for  trolley  bus  use. 
The  vehicles,  when  they  are  pulled 
in,  make  a  turn  in  front  of  the  car- 
house  and  back  in  over  this  pit. 
those  needing  the  most  attention 
being  placed  at  the  rear.  Thus 
located,  none  of  the  vehicles  has 
to  be  moved  even  for  repairs  ])rior 
to  being  placed  in  service  the  next 
morning.  The  pit  was  made  suit- 
able for  the  movement  of  trolle\' 
buses  by  inserting  within  the  car 
rail  a  bract  made  from  3x5-in. 
angle  iron,  trussed  to  T-iron 
braces.  This  angle-iron  inset  al- 
lows trolley  buses  to  be  backed 
along  the  pit  with  safety  and  also 
])ermits  street  cars  to  be  moved 
over  this  track  into  the  i^aint  sho]) 
at  the  rear. 

All  maintenance  work  in  Rock- 
ford is  done  by  street  car  mechan- 
fcs  and  electricians.  One  man.  as- 
signed to  the  troUev  buses,  makes 
an  inspection  every  night  and  takes 
care  of  necessary  light  repairs. 
Every  1,000  miles  he  makes  a  gen- 
eral inspection.  A  second  man  is 
assigned  to  the  lubrication  of  the 
vehicles,  made  every   1.000  miles. 

The    daily    and    general     inspec-  ^,  /„fr,^^d?",,„,„ 
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"INSIDE  THE  STREliT  CAR 
IS  THE  SAFEST  PI.ACI-:  ON 
THE  STREETS." 
True  all  day,  evtr.v  da.v.  any- 
where, in  any  langwi'jc.  Here  it 
is  in  five  different  tongues: — 


FREN'CH 
Vendroil     le     /•/»« 
sur  dc  la  rue  c'csl 
dans  Ic  Iramzvay 


have  kept  the  vehicles  free  from  trouble.  So  far 
they  have  operated  more  than  75,000  miles  without  a 
single  road  failure. 

In  Baltimore,  the  three  trolley  buses,  operated  by  the 
United  Railways  &  Electric  Company,  are  housed  and 
maintained  in  a  carhouse,  located  midway  between  the 
terminals  of  the  line.  This  building  is  no  longer  used 
for  street  cars,  so  that  the  trolley  buses  have  exclusive 
use  of  it.  Since  only  one  of  the  three  vehicles  is  re- 
quired for  regular  service,  only  one  mechanic  is  needed. 
He  gives  them  a  daily  inspection  and  makes  all  light 
repairs.  He  also  is  responsible  for  their  cleaning.  Major 
repairs,  overhaul  and  painting  are  taken  care  of  in  the 
Carroll  Park  shops,  to  which  the  vehicles  are  towed 
when  work  is  necessary. 

As  in  the  other  cities,  the  thirteen  trolley  buses  of  the 
New  Orleans  Public  Service,  Inc.,  are  maintained  by  the 
street  car  personnel  in  one  of  the  carhouses.     The  Car- 
rollton  carhouse,  located  on  one  of  the  two  routes  and 
adjacent  to  the  other,  is  used  for  all  repair  work.     The 
unit  re]5lacement  system,  which  has  been  used  in  New 
Orleans  for  some  time  for  street  cars  and  buses,  is  being 
used  effectively  also  for  many  parts  of  the  trolley  buses. 
At  the  corner  of  Main  and  Gay  Streets  in  Knoxville 
is  a  car  depot  through  which  most  of  the  street  cars  loop 
before  .starting  back  to  the  main  business  district.     The 
building  has  several  tracks   for  the  storage,  inspection 
and  cleaning  of  cars,  one  of  these 
being    converted    for   the   use    of 
trolley  buses.    All  inspection,  light 
repairing    and    cleaning    of    these 
vehicles  are  conducted  at  this  point. 
When  major  repairs  are  necessary 
the  vehicles  are  taken  to  the  Mag- 
nolia .Avenue  shops. 

At  present  the  six  trolley  buses 
of  the  Detroit  Department  of 
Street  Railways  are  being  taken 
care  of  at  the  Coolidge  carhouse. 
a  little  more  than  a  mile  north  of 
the  Plymouth  Road  line.  The 
vehicles  are  stored  in  the  open  but 
major  repairs  are  made  in  the  car- 
house.  Plans  for  a  new  building, 
to  be  constructed  for  the  exclusive 
use  of  trolley  buses,  are  now  under 
consideration. 

Brooklyn's  two  trolley  buses  are 
being  stored  and  maintained  at  the 
Ninth  Avenue  Car  Depot,  located 
a  little  more  than  1-|  miles  from  the 
line.  The  vehicles  are  towed  be- 
tween the  depot  and  the  line  by  a 
truck. 

In  Philadelphia.   Rochester  and 

Cohoes  the  trolley  buses  are  also 

being  maintained  at  carhouses.   No 

special    difficulties   have   arisen   in 

ITALIAN  "V  ^^y  of  these  cities,  atul  the  methods 

"  """  '"""J*""?     •»  for  each  are  now  well  standardized. 
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In  a  recent  issue  of  Trolley  News  the  United 
Railways  &  Electric  Company  of  Baltimore 
used  this  interesting  means  of  attracting  atten- 
tion to  the  fact  that  "Inside  the  street  car  is 
the  safest  place  on  the  streets  " 
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Tie -Boring 


Survey  of  34  electric  railways  an'd  steam 
railroads  shows  increase  in  use  of  screw 
spikes,  more  companies  boring  holes  for 
cut  spikes  and  extensive  practice  of  treat- 
ing ties.  The  majority  bore  holes 
through  ties  rather  than  part  way 


Practices  Analyzed 


AF^THOUGH  there  are  certain  trends  toward  stand- 
ardized practices  in  the  preparation  of  ties  for  use 
Lin  track  construction,  there  are  wide  differences 
of  opinion  among  both  electric  railway  and  steam  rail- 
road track  men  as  to  which  are  the  best.  Requirements 
varv  so  greatly  in  different  parts  of  the  country  and  for 
the  several  classes  of  service  that  specifications  are 
bound  to  differ  in  many  particulars. 

To  determine  the  practices  of  several  representative 
railways,  the  wood  preservation  committee  of  the 
A.E.R.E.A..  way  and  structures  division,  under  the 
chairmanship  of  C.  A.  Smith,  superintendent  of  road- 
wav  Georgia  Power  Company,  recently  made  a  survey 
of  tie  boring  methods  in  use.  Results  of  this  study, 
showing  the  type  of  spike,  specifications  for  spike  holes 
and  treatment  of  ties  of  nineteen  electric  railways  and 
fifteen  steam  railroads  are  summarized  in  the  accompany- 
ing table.  This  tabulation  shows  that,  although  cut  spikes 
still  predominate,  more  companies  are  adopting  the  screw 
type  of  spike,  that  holes  are  being  bored  in  ties  for  all 
screw  spikes  and  for  cut  spikes  on  many  systems,  that 
the  majority  boring  ties,  drill  all  the  way  through  and 
that  practically  all  of  the  companies  use  preservatives. 

Analvzing  the  types  of  spikes  used,  it  is  found  that 
of  the  companies  surveyed  nine  electric  railways  and 
twelve  steam  railroads  use  cut  spikes  entirely,  five  elec- 
tric railways  use  screw  spikes  predominantly,  and  five 
electric  railways  and  three  steam  roads  u.se  both  types. 
In  I'oston.  screw  spikes  are  used  on  the  elevated  struc- 
tures, in  subways  and  tunnels,  and  on  T-rail  track  in 
private  right-of-way.  Cut  spikes  are  used  for  all  other 
track.  The  screw  spike  and  clip  fastening  is  standard 
for  straight  track  construction  of  the  Chicago  .Surface 
Lines,  while  hook-head  cut  spikes  are  used  in  special 
trackwork  installations.  Since  1928.  the  Cleveland  Rail- 
way has  been  using  the  screw  spike  and  clip  on  practically 
all  track  constructed  with  the  122-lb.  grooved  girder  rail. 
The  Indianapolis  Street  Railway  decided  last  year  on  the 
adoption  of  treated  tics,  plates  and  screw  spikes  for 
.standard  track  construction.  In  Toronto,  tie  plates  and 
screw  spikes  with  clips  are  used  for  special  track  work. 
while  cut  spikes  are  used  for  straight  track  construction. 

On  its  main  line  the  Delaware.  Lackawanna  &  We.stern 
Railroad  uses  a  double-shoulder  tie  i^late  with  cut  spikes 
at  the  base  of  the  rail  and  screw  spikes  to  hold  the 
tie  plates  rigidly  to  the  tie.  This  type  of  construction 
was  adopted  after  many  years  of  study  and  use  with  both 
types  of  spikes.  On  all  branch  lines  this  railroad  uses 
screw  spikes  exclusively  with  a  special  tic  plate. 


Only  eight  companies  reported  that  they  do  not  bore 
the  ties  for  receiving  spikes.  All  of  these  were  electric 
railways.  It  is  interesting  to  note  that  all  fifteen  steam 
railroads  and  three  electric  railways  bore  holes  for  cut 
spikes.  This  is  an  important  variation  from  the  older 
practice  of  driving  the  spikes  directly  into  the  tie.  With 
the  exception  of  the  United  Railways  &  Electric  Com- 
pany of  Baltimore,  all  of  the  railways  boring  holes  for 
cut  spikes  drill  all  the  way  through.  Baltimore  does 
not  bore  the  hole  all  the  way  through  because  of  an 
experience  a  number  of  years  ago  when  screw  spikes 
were  used.  It  was  found  after  a  few  years  that  the 
spikes  were  almost  entirely  eaten  up  by  corrosion  or 
electrolysis.  This  was  attributed  to  a  rust  streak.  Of 
the  ten  companies  boring  holes  for  screw  .spikes,  four 
drill  all  the  way  through  and  six  part  way.  Considering 
the  practice  for  both  kinds  of  spikes,  a  majority  favor 
drilling  the  holes  all  the  way  through. 

The  following  reasons  are  given  by  the  advocates  of 
boring  all  the  way  through  the  ties : 

\.  Since  the  hole  is  accessible  from  either  side,  maxi- 
mum opportunity  is  given  for  the  preservative  to  enter 
the  wood  fiber  during  the  treating  process.  When  holes 
are  bored  part  way.  an  air  pocket  is  formed  at  the  bot- 
tom, preventing  the  preservative  from  entering  the  full 
depth. 

2.  The  through  hole  allows  better  drainage  of  moisture 
that  enters  through  the  top  and  which  otherwise  would 
collect  in  the  pocket  and  cause  both  rust  of  the  spikes 
and  decay  of  the  wood.  It  also  prevents  any  accumula- 
tion of  dirt  which  would  hold  moisture. 

3.  If  ballast  or  other  foreign  matter  enters  the  hole 
it  can  be  driven  through  by  the  spikes,  eliminating  con- 
struction delays. 

4.  It  prevents  damage  from  freezing  of  water  which 
might  collect  in  the  part-way-through  hole. 

5.  Avoids  shattering  fiber  on  the  under  side  of  the 
tie.  if  holes  are  not  deep  enough  or  if  foreign  material 
enters  the  hole. 

6.  Prevents  the  possibility  of  the  treating  plant  not 
boring  deep  enough  and  requiring  further  boring  on  the 
job.  exposing  untreated  timber. 

7.  It  is  possible  in  laying  the  ties  to  use  either  face. 
Also,  if  it  is  desired  to  turn  the  tie  over  during  recon- 
struction it  is  not  necessary  to  rebore  and  treat  the  tie 
again. 

8.  It  is  easier  to  inspect  the  drilling  of  holes  to  make 
sure  they  agree  with  specifications. 

Advocates  of  drilling  the  holes  part  way  claim  that 
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the  water  which  enters  from  the  bottom  of  a  hole  bored 
all  the  way  through  causes  more  damage  than  the  small 
amount  of  moisture  that  might  enter  from  the  top.  In 
the  case  of  open  track  construction,  a  great  deal  of  water 
may  be  absorbed  through  pumping  action.  They  also 
say  that  if  the  hole  is  of  the  proper  diameter  water  can- 
not enter  from  the  top.  In  Boston,  holes  are  not  bored 
through  on  the  elevated  structure,  because  a  ground  might 
result  and  interfere  with  the  signal  system.  It  appears 
that  in  paved  track  construction  there  is  less  likelihood 
of  water  entering  the  holes.  The  use  of  high-grade  ties 
and  proper  size  holes  underneath  a  good  paving  struc- 
ture should  prevent  damage  from  moisture.  It  is  prob- 
ably these  reasons  that  account  for  electric  railways 
adopting  the  part-way  practice  to  a  greater  extent  than 
the  steam  railroads,  which  use  open  track  almost  exclu- 
sively. 


In  Cleveland  it  was  found  necessary,  using  the  7-in. 
association  standard  grooved  girder  rail,  to  drill  the  two 
inside  holes  on  an  angle.  This  company  has  not  been 
able  to  find  any  one  who  would  pre-bore  the  inside  holes 
on  an  angle  and  give  assurance  of  having  them  located 
prof)erly.  so  that  all  boring  of  ties  is  done  at  the  yard. 
The  holes  are  not  bored  all  the  way  through,  so  they  can 
be  filled  with  hot  creosote  oil. 

With  the  exception  of  three  electric  railways,  all  of 
the  companies  surveyed  used  ties  treated  with  a  wood 
preservative.  This  treating  process  is  administered,  in 
the  case  of  companies  boring  holes  all  the  way  through, 
after  the  holes  have  been  drilled.  None  of  the  com- 
panies boring  part  way  through  reported  pre-drilling. 
Instead,  the  holes  are  bored  in  the  treated  ties  and  tlien 
filled  with  creosote  oil. 


Tie  Boring  Practices  of  54  Electric  Railways  and  Steam  Railroads 

Electric  Railway 

Type  of  Spike 

Spike  Holes 

Treatment  of  Ties 

Birmingham  Electric  Co 

Cut. 

None. 

Creoaoted. 

Boston  Elevated  Ry 

Screw — Elevated    structure,    subways, 
tunnels  and  T-rail  in  private  right-of- 
way.     Cut  —elsewhere. 

Ballasted    track,    holes    bored  so    that 
spikes  will  not  reach    bottom.    On  ele- 
vated, part  way.     None  for  cut  spikes. 

Bored  through. 

Fill  part-through  holes  with  creosote. 

Chicago  South  Shore  A  South  Bend  R.R 

Cut,  except  screw  in  Michigan  City. 

Impregnated  after  boring. 

Screw,  straight  track.  Cut,  special  work. 

For  screw  spikes.    Bored  through. 

Holes  for  screw  spikes,  bored  part  way. 
Inside  ones  bored  at  angle. 

None. 

Cleveland  Ry 

Since   1928,  using  screw  on  practically 
all  track  with  1 22-lb.  grooved  girder  rail. 

Creosote  oil  poured  into  holes. 

Cut. 

Detroit  Department  of  Street  Rys 

Screw  and  cut  on  the  few  wood  ties  used. 

Holes  for  screw  spikes,  bored  part  way. 

White  oak  ties,  untreated. 

Eastern  Masaachusetts  Street  Ry 

Cut  entirely. 

No  holes. 

Ties  are  treated. 

Georgia  Power  Co 

Cut. 

No  holes. 

Illinois  Terminal  R.R.  System 

Cut  chieily.    A  few  screw  type. 
Adopted  screw  in  1930. 
Cut. 

Favor  boring  part  way  for  screw  spikes. 
Bore  through. 

Indianapolis  Street  Ry 

Red  oak  ties,  treated  after  boring. 

Lehigh  Valley  Transit  Co 

No  holes. 

Most  ties  not  treated. 

Memphis  Street  Ry 

Cut  entirely. 

No  holes. 

Milwaukee  Electric  Ry.  A  Light  Co. . . 

Screw. 

Bore  5J  in.  in  6-in.  ties. 

Favor  boring  through  entire  thickness. 

No  holes. 

Ties  are  treated. 

Philadelphia  Rapid  Transit  Co 

Screw  and  cut. 

Most  ties  untreated. 

Pittsburgh    Rys 

Cut. 

Third  Avenue  Ry.  System 

Cut. 

Bore  holes  entirely  through. 

Ties  are  creosoted  after  boring. 

Toronto  Transportation  Commission.  . 

Cut  for  standard.     Screws  for  special 
work. 

For  screw  spikes  bore  holes  part  way. 
For  standard  track  favor  boring  through. 

Special  work  ties  treated  before  boring, 
holes  filled  later.     Other  tics  untreated. 

United  Rys.it  Electric  Co.  of  Baltimore 

Cut. 

Bore  holes  part  way. 

Steam  Railroad 

Atchison,  Topeka  &  Santa  Fe  Ry 

Cut. 

Bore  holes  entirely  through. 

Ties  are  treated. 

Atlanta  &  West  Point  R.R 

Cut. 

Holes  are  bored  through. 

Ties  are  treated. 

Baltimore  &  Ohio  R.R 

Considering  use  of  cut  to  hold  rail  and 
screw  to  hold  tie  plate  to  tie. 

May    adopt    practice   of    boring   holes. 
Would  bore  entirely  through. 

Bore  holes  through. 

Treated  ties  used. 

Boeton  &  Maine  R.R 

Cut. 

Chgo..  Milwaukee.  St.  Paul&PacificR.R. 

Cut. 

Bore  holes  through. 
Holes  are  bored  through. 

Ties  treated  after  boring. 

Chicago,  Rook  Island  &  Pacific  Ry 

Cut. 

Ties  are    preserved. 

Cleve.,  Cincinnati,  Chgo.  &St.  Louis  Ry. 

Cut. 

Bore  holes  through. 
Ties  are  bored  through. 

Treated  ties  used. 

Delaware,  Lackawanna  &  Western  R.R. 

Mainline — cut  at  rail,  screw  for  tie  plate. 
Branch  lines— screw  exclusively. 

Ties  are  treated  after  boring. 

Illinois  Central  System 

Cut. 

Bore  through  ties. 

Preservative  used  after  boring. 

Lehigh  Valley  R.R 

Cut. 

Favor  boring  through. 

Nashville.  Chatanooga  &  St.  Louis  Ry. 

Cut. 

Holes  are  bored  through. 

Ties  are  creosoted. 

New  York  Central  R.R 

Cut. 

Holes  go  through  the  tie. 

Ties  are  treated  after  boring. 

New  York,  New  Haven  &  Hartford  R.R. 

Cut,  diamond-pointed. 

Holes  are  bored  through. 

Creosoted  after  being  used. 

Pennsylvania  R.R. 

Cut,  except  in  some  tunnels  and  bridges. 

Bore  holes  through. 

Preservative  used. 

.Southern  Ry.  System 

Cut. 

Bore  holes  through. 

Both  plain  and  creosoted  ties  are  used. 
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Cars  for  Reading  Electrification 


Embody  Advanced  Design 


By 

G.  I.  WRIGHT 

Engineer  Electric  Traction 
the  Reading  Company 


These   new   cars   for   the 

Reading  will  give  service  on 

suburban   lines  running  out  of 

Philadelphia.       The     inset     below 

shows   the    11,000-volt  bus   connector 


SEVENTY  new  multiple-unit  motor  cars  will  soon 
be  placed  in  service  by  the  Reading  Company,  in- 
augurating its  Philadelphia  suburban  electrification 
to  Lansdale,  Doylestown,  Hatboro  and  West  Trenton. 
These  cars  are  being  built  by  the  Bethlehem  Steel  Com- 
pany at  its  Wilmington,  Del.,  plant.  It  is  estimated  that 
30  more  cars  will  be  required  for  the  Chestnut  Hill  line 
and  another  30  for  the  Norristown  service,  making  a 
total  of  130  for  the  complete  electrification. 

The  cars  are  72  ft.  11^  in.  long  over  couplers,  and 
without  passenger  load  weigh  approximately  126,500  lb., 
of  which  some  60  per  cent  is  on  the  motor  truck  and 
40  per  cent  on  the  trailer  truck.  The  order  of  70  cars 
will  include  61  passenger  cars  seating  86,  seven  combina- 
tion cars  seating  62  and  having  a  17  ft.  1  in.  baggage 
compartment,  and  two  combination  cars  seating  38  and 
having  a  16  ft.  8^  in.  baggage  compartment  and  a  17  ft. 
1  in.  railway  postoffice  space. 

Each  car  is  equipped  with  two  300-hp.,  25-cycle  motors, 
which  are  the  largest  ever  built  for  this  type  of  service 
on  an  11,000  volt,  single-phase  line.  Aluminum  parts 
were  used  wherever  practicable.  The  resulting  saving  in 
weight,  along  with  the  large  capacity  of  the  motors, 
results  in  high  schedule  speeds. 

A  number  of  new  developments,  all  designed  by  the 
Reading  Company,  are  a  power  bus  line  connector  to 
save  pantograph  and  trolley  wear,  a  design  of  ventilating 
system  to  save  cleaning  and  maintenance,  a  motor 
spring-nose  suspension  to  facilitate  changing  of  motors, 
a  magnetic  door  latch  and  thermostat  control  to  conserve 


heat,  and  a  flexible  air  connection  to  the  motors  which  is 
self -aligning  and  self -connecting.  Each  car  is  a  complete 
unit,  with  a  control  cab  at  each  end.  Each  is  equipped 
with  electro-pneumatic  brakes  and  cab  signals. 

Careful  study  of  economies  due  to  weight  saving  was 
made,  with  the  result  that  aluminum  alloys  were  adopted 
for  the  following  parts:  Floor,  roof,  vestibule  end,  body 
end  and  saloon  sheets ;  side  and  end  linings ;  steps,  treads 
and  trap  doors;  parcel  racks,  heater  guards,  platform 
floor  plates;  door  panels;  conduits  and  fittings;  head- 
lights; motor-generator  frame;  switch  group  and  relay 
boxes;  bus  connector  parts.  A  reduction  of  6,640  lb. 
per  car  was  obtained  at  an  added  cost  of  $1,475.  The 
corresponding  estimated  annual  energy  saving  is  $232, 
whereas  the  interest  on  the  added  investment  is  $74, 
making  a  net  annual  saving  of  $158  per  car  or  $11,060 
for  the  70  cars. 

The  trucks,  side  sheets,  underframing  and  all  stress- 
carrying  members  are  of  steel.  The  center  sill  consists 
of  two  9-in.  channels  with  a  -J-in.  top  cover  plate  and  a 
iV-in-  bottom  cover  plate  extending  between  buffer  sills. 
This  center  sill  forms  a  duct  to  carry  ventilating  air  from 
the  blower  to  the  motors.  The  roof  is  of  the  single-deck 
type  covered  with  aluminum  sheets  and  reinforced  to 
carry  a  pantograph  at  one  end  and  a  bus  connector  at 
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each  end.  Steel  hood  sheets  were  used  due  to  the  diffi- 
culty of  shaping  aluminum.  Salamander  hair  insulation 
is  used  throughout. 

The  seating  arrangement  consists  of  37  cross  seats 
spaced  on  33^-in.  centers  and  three  longitudinal  seats, 
each  seating  four  people.    Each  car  has  one  toilet. 

Signals  are  electrically  operated  by  push  buttons  and 
there  are  no  signal  or  emergency  cords  within  the  car. 
The  emergency  cord  is  located  in  the  vestibule,  but  is 
accessible  from  within  the  car.  Push  buttons  for  the 
conductor's  signal  buzzer  are  located  two  in  the  car  body, 
one  over  each  vestibule  end  door,  and  one  under  each 
corner  post.  The  latter  are  provided  so  that  while  on  the 
station  platform  the  conductor  can  signal  the  motorman 
to  start  before  boarding  the  train,  thus  saving  stopping 
time.  A  Westinghouse  double  Pneuphonic  horn  is  located 
on  the  vestibule  hood  at  each  end  of  the  car. 

Lighting  is  by  eight  dome  fixtures  with  opal  glass 
bowls,  each  using  a  lOO-watt  lamp.  These  are  arranged 
in  two  circuits  controlled  from  a  panel  in  the  vestibule. 
A  Golden  Glow  fixed-focus  headlight,  using  a  250-watt 
bulb,  is  built  into  each  end  hood  so  as  to  give  a  stream- 
line appearance.  A  four-position  switch  in  the  motor- 
man's  cab  gives  him  "off,"  "high,"  "medium"  and  "low" 
control  of  the  headlight.  Electric  marker  lamps  are  built 
into  each  corner  of  the  car. 

Taylor  flexible  trucks  are  used  under  50  cars  and 
Commonwealth  trucks  under  the  other  twenty.  Both  have 
manganese  steel  pedestal  and  bolster  liners  to  minimize 
wear.  The  motor  truck  has  a  wheelbase  of  8  ft.  9  in., 
with  38-in.  wheels  on  6  x  11-in.  axles,  while  the  trailer 
truck  has  an  8-ft.  wheelbase  with  36-in.  wheels  on 
5^xlO-in.  axles.  Plate  friction  side  bearings  with 
16^x4xf-in.  hardened  spring  steel  wear  plates  are  used. 
All  trucks  are  interchangeable.  A  spring  nose  support 
makes  it  possible  to  remove  the  motors  without  remov- 
ing the  truck  from  the  car.  The  wheels  may  be  dropped 
with  the  truck  and  motors  in  place,  eliminating  the 
necessity  of  disconnecting  the  motor  leads  when  changing 
a  pair  of  wheels.  All  of  the  trucks  have  plain  journal 
bearings. 

Westinghouse  AMUE-1812  electropneumatic  brakes 
are  used.  They  are  set  for  a  braking  rate  of  1.5  m.p.h. 
p.s.  The  air  compressor,  with  a  displacement  of  35 
cu.ft.  per  minute,  is  driven  by  a  7^-hp.,  105-volt  single- 
phase  motor,  and  is  mounted  on  rubber  pads  to  eliminate 
noise  and  vibration.  Both  types  of  trucks  have  clasp 
brakes.  Considerable  effort  was  devoted  to  the  design 
of  the  brake  system  to  prevent  chattering  and  rough 
stops.  It  was  decided  not  to  use  brake  shoes  that  bear 
on  the  flanges  to  obviate  the  danger  of  cracking  the 
wheels  with  the  intense  heat  developed  by  frequent  stops 
<rom  high  speeds  at  a  high  rate  of  retardation. 

Each  car  is  equipped  with  two  3(X)-hp.  single-phase 
motors  of  the  compensated-series  commutating-pole  type, 
connected  in  series.  Forty  cars  have  General  Elec- 
tric GEA-620  motors,  28  have  Westinghouse  423-B 
motors,  and  two  have  American  Brown  Boveri 
EDTM-544  motors.  The  motor  characteristic  curves 
are  so  matched  that  any  combination  of  equipment  will 
result  in  smooth  train  operation.  All  motors  have  roller 
armature  bearings. 

The  motors  were  selected  on  the  basis  of  the  hardest 
service,  that  of  the  Chestnut  Hill  locals,  with  short  runs 
and  severe  grades  and  curves.  The  average  local  run 
between  Wayne  Junction  and  Chestnut  Hill  is  0.57  mile, 
with  a  compensated  grade  and  curve  resistance  of  18.2 


lb.  per  ton.  The  maximum  safe  speed  with  ni'w  wheels 
is  72  m.p.h.  The  motors  represent  radical  improve- 
ments over  previous  designs  and  have  high  efficiency 
and  power  factor,  with  low  weight  per  horsepower  and 
excellent  commutation.  It  is  hoped  that  maintenance 
costs  will  reflect  these  improvements. 

The  main  controller,  located  under  the  car,  is  of  the 
automatic  accelerating  type,  and  is  remotely  controlled 
through  a  32-volt  circuit  from  a  master  controller  in  the 
cab.  A  current  limit  relay  gives  an  accelerating  rate  of 
1.25  m.p.h.p.s.  up  to  about  27  m.p.h.  The  master  con- 
troller has  three  notches,  low-speed  switching,  slow  run- 
ning and  full  running.  It  also  has  the  dead-man  release, 
and  a  pedal  so  that  the  motorman  can  hold  it  in  any 
])osition  and  have  both  hands  free.  Westinghouse  con- 
trol is  used  on  66  cars,  General  Electric  and  American 
Brown  Boveri  on  two  each. 

At  each  end  of  the  car  are  two  twelve-point  train  line 
jumpers,  so  arranged  that  the  cars  can  be  coupled  from 
either  side  of  the  train.  Dummy  receptacles  hold  the 
free  ends  of  the  jumpers  when  not  in  use.  The  high- 
voltage  circuit  is  protected  by  a  pantograph  lowering  re- 
lay. The  motor  circuits  are  guarded  against  faults  and 
wheel  slipping  by  a  differential  protective  relay. 

Car  heating  is  with  40  heaters  located  under  the  seats. 
Each  has  two  325-watt  open-coil  elements.  There  are 
two  circuits  with  one  coil  of  each  heater  in  each  circuit. 
Ten  coils  are  connected  in  series  on  360  volts.  Double 
thermostat  control  is  so  arranged  that  when  the  motor- 
man  has  his  plug  in  the  master  controller  the  setting  is 
for  65  deg.  F.,  and  when  the  plug  is  out  the  setting  is  50 
deg.  A  "train  heat"  switch  permits  him  to  change  from 
the  65-deg.  setting  to  the  50-deg.  setting  at  will.  The 
cars  will  thus  reach  a  medium  temperature  in  the  yards 
before  going  into  service.  As  the  motorman  must  be 
in  his  cab  several  minutes  before  time  for  departure,  the 
change  in  setting  when  he  plugs  into  the  master  con- 
troller will  allow  the  train  to  become  warm  before  start- 
ing. Operating  rules  will  require  the  train  heat  switch 
to  be  cut  down  to  the  50-deg.  setting  a  short  time  before 
reaching  a  terminal,  unless  the  equipment  is  to  remain 
in  service.    This  should  save  considerable  energy. 

Magnetic  door  latches  will  hold  the  lx)dy  end  doors 
open  while  the  train  is  standing  in  a  station,  but  will 
release  them  as  soon  as  the  train  starts.  An  air  cushion 
door  check  will  then  close  each  door.  It  is  believed  this 
will  save  considerable  heat,  as  the  cars  are  not  fitted  with 
diaphragms,  and  with  short  runs  it  is  impossible  for  the 
trainmen  to  keep  the  side  and  trap  doors  closed. 

Each  cab  has  a  1,000- watt,  105-volt  heater  supplied 
from  the  same  transformer  tap  as  the  air  compressor. 
It  is  placed  horizontally  under  the  foot  rest  so  that  the 
motorman  can  keep  his  feet  warm. 

At  each  end  of  the  car  is  a  motorman's  cab  with 
complete  control  equipment.  All  cars  are  equipped  with 
cab  signals,  but  do  not  have  the  automatic  stop  and  speed 
control  features.  The  motorman  will  have  his  color 
indicator  in  the  right-hand  corner  of  the  cab  about  on 
a  level  with  his  face. 

Shatterproof  glass  is  used  in  the  motorman's  win- 
dow, and  a  "Hays  Air  Push"  wiper  keeps  it  clear  of 
water  and  snow.  On  the  left  side  of  the  cab  is  a  gang 
of  eight  toggle  switches  which  control  cab  heat,  train 
heat,  vestibule  lamps,  etc.  A  drop  sash  in  the  side  door 
gives  ventilation  and  permits  the  motorman  to  look  out 
to  the  rear. 

Special  attention  has  been  given  to  the  design  of  a 
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ventilating  system  to  give  under  all  conditions  the  4,000 
cu.ft.  per  minute  of  air  needed  to  ventilate  the  motors, 
transformer  and  reactor  coils.  A  carefully  designed 
intake  and  filter  keep  down  the  velocity  of  the  air  and 
exclude  moisture  and  dirt.  The  air  is  carried  from  the 
blovvrer  to  the  motors  through  the  center  sill  of  the  car, 
avoiding  the  use  of  a  large  amount  of  piping.  A  sec- 
ondary intake  between  the  filter  and  the  blower  wheel 
will  open  automatically  should  the  filter  system  become 
plugged  with  snow,  ice  or  dirt,  and  will  close  automati- 
cally when  the  fiUer  is  cleaned. 

A  flexible  connection  carries  the  air  from  the  center 


be  used  initially,  but  it  is  planned  to  experiment  with 
other  materials  later.  No  grease  is  to  be  used  on  the 
pantograph  since  there  will  be  steam  operation  under 
the  overbead  system. 

An  11,000-volt  power  bus  connector  mounted  on  each 
end  of  each  car  and  operated  by  compressed  air  makes 
it  possible  to  run  trains  up  to  ten  cars  in  length  with  only 
two  pantographs  up,  saving  wear  on  the  overhead  sys- 
tem and  pantographs,  and  minimizing  the  number  of 
pantographs  wrecked  by  getting  caught  in  the  overhead. 
It  is  planned  to  have  two  pantographs  up  in  trains  of  two 
or  more  cars  in  order  to  reduce  the  arcing  at  the  shoe  by 


Left — All  control  equip- 
ment, including  cab 
signals,  is  grouped 
conveniently  for  the 
motorman 

Right — The  car  interior 
is  finished  in  three- 
tone  gray,  striped  in 
blue  and  gold,  with 
sanded  nickel  finish 
hardware.  Brass  win- 
dow sash  and  Flexolith 
flooring  also  are  fea- 
tures 

Below — The  truck  design 
is  such  that  the  axles 
may  be  dropped  out 
without  removing  the 
trucks  or  motors  from 
under  the  car 


sill  to  the  motors.  It  is  so  designed  that  it  automati- 
cally disconnects  itself  when  a  motor  is  removed.  When 
the  motor  is  replaced  the  connection  is  automatically 
restored  without  any  effort  on  the  part  of  a  workman. 

A  "no-blower  cut-out"  interrupts  the  control  circuit 
and  cuts  out  the  car  motors  in  the  event  of  a  blower 
failure,  making  the  particular  car  inoperative  unless  its 
blower  system  is  functioning.  For  shop  testing,  a  switch 
by-passes  the  no-blower  cut-out  when  the  control  box 
cover  is  removed. 

The  "blower-generator"  set  is  driven  by  a  15-hp.,  360 
volt  motor.  It  is  mounted  on  rubber  bushings  to  min- 
imize noise  and  vibration.  This  motor  is  started  three- 
phase  by  cutting  in  a  resistance  which  is  opened  by  a 
contactor  when  the  motor  comes  up  to  speed.  An  1 ,800- 
watt  d.c.  generator,  forming  part  of  this  machine,  sup- 
plies energy  for  the  32-volt  control  and  lighting  system. 
A  fifteen-cell  70  amp.-hr.  lead  battery  floats  on  the  line, 
while  a  regulator  keeps  the  generated  voltage  within  the 
narrow  range  required  by  the  cab  signals. 

One  single-shoe  pantograph  per  car  is  mounted 
directly  over  the  motor  truck.     Steel  contact  strips  will 


providing  two  parallel  paths  for  the  current.  Each  shoe 
will  average  about  60  amp.  at  11,000  volts  during  the 
straight-line  acceleration. 

Comfort  of  the  passengers,  speed  and  ease  of  opera- 
tion, elimination  of  weight,  reduction  of  maintenance 
costs,  accessibility  and  reliability  of  apparatus  are  the 
things  which  were  kept  in  mind  in  the  design  of  this 
car  equipment. 

The  design  of  these  cars  represents  the  co-ordinated 
efforts  of  the  mechanical  and  electrical  traction  depart- 
ments of  the  Reading  Company,  with  R.  A.  Hardy,  head 
car  draftsman,  office  of  superintendent  of  motive  power 
and  rolling  equipment,  in  charge  of  the  mechanical  design, 
and  W.  H.  Smith,  assistant  engineer,  office  of  engineer 
electric  traction,  in  charge  of  the  electrical  design. 
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Trend  of 


Revenues  and  Expenses 


.43^- 


PRESENTATION  of  monthly  statistics  of  gross 
revenue,  operating  expense  and  net  earnings  for  a 
selected  group  of  electric  railway  properties  is  begun 
in  a  new  form  in  this  article.  Early  in  1929  the  Journal 
commenced  the  regular  publication  of  revenue  and 
expense  statistics.  Since  it  was  desired  to  show  the  trends 
of  the  transportation  business  only,  care  was  taken  to 
include  only  such  reports  as  covered  the  financial  results 
of  operation  of  electric  railway  and  bus  service  and  to 
exclude  joint  operations  of  railways  with  other  utilities^ 
To  this  group  was  added  later  a  number  of  electrified 
railroads  which  are  devoted  largely  or  entirely  to 
suburban  passenger  service. 

Heretofore  the  figures  have  been  presented  simply 
for  the  current  month  and  for  the  same  month  of  the 
preceding  year,  or  for  a  period  of  several  months  imme- 
diately preceding  and  for  the  same  period  the  year  before. 
In  order  to  determine  the  trends  as  shown  by  the  monthly 
reports  it  has  been  necessary  for  the  reader  to  compare 
the  current  monthly  report  as  published  with  the  figures 
given   alongside   for   the   corresponding  month   of   the 


Monthly  figures  for  past  year  com- 
pared with  figures  for  corre- 
sponding months  of  preceding  year 


preceding  year.     To  compare  other  months  it  has  been 
necessary  to  refer  to  previous  issues  of  the  Journal. 

In  order  to  make  it  possible  for  the  reader  to  obtain 
trends  with  greater  facility,  it  has  been  decided  to  change 
the  form  of  presentation  of  those  reports  which  are 
regularly  available  each  month,  and  to  include  the  prin- 
cipal figures  month  by  month  for  at  least  a  year,  along 
with  the  per  cent  of  increase  or  decrease  from  the  corre- 
sponding month  of  the  previous  year.  In  this  way  the 
reader  is  able  to  see  at  a  glance  the  trends  and  to  make 
comparisons  between  various  properties  and  different 
sections  of  the  country.  This  has  necessitated  a  radical 
change  in  the  form  in  which  the  reports  are  presented, 
and  has  made  it  necessary  to  omit  certain  portions  of  the 


Trend  of  Revenues  and  Expenses  by  Months 


Increase  Operating  Increase 

Operating       or  Expenses  or 

Revenue  Decrease  and  Taxes  Decrease 

%         Percent*  $  Per  Cent* 

Boston  Elevated  Railway,  Boston,  Hass. 

Mar,  1930....     2,987.744  ^.6J  2,123,571  S.2e 

Apr 2,813,083  S.Sl,  2,073,580  0.96 

May 2,824,945  5.17  2,084,708  t.SO 

June 2,550,775  S.9S  1,937,134  S.05 

July 2,371,152  5.01,  2,108,071  0.61 

Aug 2,280,322  r.SI  2,113,183  1.55 

Sept 2,470,918  S.78  2,091,718  0.52 

Oct 2,811,399  i.Ot  2,157,474  1.29 

Nov 2,579,899  lO.SS  2,066,206  t.56 

Dec 2,850,330  8.20  2,178,896  2.24 

Jan.,  1931 2,840,159  S.fi  2,082,456  ifi.f 

F* 2,534,828  8.SS  1,952,032  5.SS 

Mar 

Brooklyn-Manliattan  Transit  System,  New  York,  N.  1 

Mar.,  1930....     5,153,556  39.3  3,596,977  22.72 

Apr 5,074,571  23.82  3,578,817  23.35 

May 5,229,829  21.65  3,600,727  22.46 

June 5,070,028  21.6  3,591,743  20.90 

July 5,003,577  «.S6  3,608,741  6.06 

Aug 4,727,623  i.S9  3,558,841  6.6i 

Sept 4,834,251  t.i9  3,453,431  fSS 

Cot 5,036,775  i.58  3,572,553  i.ti 

Nov 4,769,083  Ji.S7  3,366,923  6.98 

Dec 5,065,484  tM  3,546,963  i.i5 

Jan.,  1931 4,852,706  5.\8  3,475,330  7.01 

Feb 4,453,655  S.79  3,159.903  5.96 

Mar 5,028,562  t.B6  3,475,847  S.S7 

Brooklyn  &  Queens  Transit  System,  New  York,  N.  Y. 

Mar.,  1930...      1,970,570  ^.88  1,645,111  8.68 

Apr 1,936,880  S.18  1,644,070  7.55 

May 2,030,966  4.65  1,615,294  7.31 

June 1,968,238  f.\l  1.603,996  8.0B 

July 1,917,118  6.16  1,603,893  7.10 

Aug 1,827,238  6.45  1.595.256  7.11 

Sept 1.887.499  4.66  1.564,271  5.65 

Oct 1.922,388  B.tO  1.597,166  5.50 

Not 1.820,498  5.65  1,522,735  7.58 

Dec 1,920.463  4-40  1,560,950  6.11 

Jan.,  1931 1,849,644  6.18  1,541,235  7.5« 

Feb 1,704,677  S.98  1. 416.192  5.40 

Mar. 1.941.078  1,602.862  


Increase 

Net 

or 

Income  Decrease 

1       Percent* 

178.957 

2.80 

54.281 

61.3 

45.824 

69.2 

llS,7i9 

251.1 

424.S95 

4«.5 

5W.494 

46.9 

S16,t96 

59.9 

S5,i72 

6i.9 

185.317 

389.5 

S0.S16 

107.1 

57.600 

70.6 

llUil 

733.0 

849.685 

19.11 

802.168 

51.1 

929,201 

35.4 

776,745 

28.77 

720,302 

18.55 

465,144 

li.91 

667,323 

6.20 

758,817 

2.78 

689,470 

2.34 

814,788 

2.04 

674,029 

B.SO 

583,468 

2.40 

814.360 

US 

224,761 

36.6 

195,127 

63.4 

310.865 

9.11 

257,482 

18.78 

203,433 

i.l5 

120,864 

8.15 

213,728 

2.66 

214.924 

Hi 

187,822 

250.893 

6.06 

197.355 

3.02 

176.217 

2.58 

227.472 

1.21 

Increase  Operating  Increase 

Operating        or  Expenses  or 

Revenue  Decrease  and  Taxes  Decrease 

i         Percent*  i  Per  Cent* 

Capital  Traction  Company,  Washington,  D.  C. 

Mar,  1930   ..         353,563        S.31  279,879  2.27 

Apr 375,237        1.51  290,560  J.54 

May 369,413         5.11  285,970  3.10 

June 340,623         5.25  271,761  3.80 

July 306,527         9.02  272,490  4.65 

Aug 314,513        3.iS  268,561  i.09 

Sept 327,713         7.06  268,066  1.61 

Oct 374,646         1.22  288,351  l.i8 

Nov 346,054        2.70  273,481  i.54 

Dec 369,885        1.77  274,221  3.21 

Jan..  1931 347.491         3.06  280.514  3.30 

Feb 312.815         3.i7  252.080  5.68 

Mar 

Chicago  Surface  Lines,  Chicago,  ill. 

Mar.  1930       .      4,792.936       13.5  4,529.014  6.54 

Apr 4,981,987         7.iS  4,077,371  2.02 

May 5,012,190         6.39  3,986,513  i.ll 

June 4,766,687         6.89  3,835,838  4.49 

July 4,535,460       10.05  3,807,075  7.10 

Aug 4.488,146       12.S0  3,796,705  8.06 

Sept 4,568,564         9.50  3,789,472  4.4" 

Oct 4,879.570       20.79  3,933,416  7.35 

Nov 4,537,647       13.i8  3,769,538  6.86 

Dec 4,846,000        8.09  3,984.572  9.89 

Jan..  1931 4.576.133      12.65  3,825.964  5.37 

Feb 4.234.704      10.90  3.665.038  6.0i 

Mar 

Department  of  Street  Railways,  Detroit,  Uicta. 

Mar,  1930...     2.032.503       26.79  1.741,742  15.17 

.\pr 1,994,861       li.SO  1,727,974  12.i7 

May 1,974,359       16.21  1,608,353  17.80 

June 1,787,953       IS.SO  1,511,572  H.iS 

July 1,549.503       27. i  1,452,871  U.20 

Aug 1,516,209      29.1  1,426,941  16.67 

Sept 1,510,161       26.3  1,436,175  12.59 

Oct 1.579,476      25.Si  1.458,238  H.91 

Nov 1,481,136       23.35  1,333,571  13.38 

Dec 1,610,179       22.59  1,440,503  21.67 

Jan.,  1931 1.550.656       «S.54  1.421,575  20.95 

Feb 1,431.468      25.58  1.323.683  18.96 

Mar 1.696.308       16.58  1,415,021  18.63 


Increase 

Net 

or 

Income  Decrease 

}      PerCent* 

45,692 

36.6 

57,675 

15.73 

53,985 

16.72 

40,884 

16.70 

4.935 

78.5 

16.103 

2.62 

30.259 

6.78 

58.638 

17.6 

42.659 

11.05 

67.651 

0.61 

37.705 

5.11 

30.521 

1.87 

484.312 

47.5 

764.786 

10.75 

831,499 

7.91 

776.880 

7.4» 

649,307 

19.05 

680,219 

15.82 

713,323 

lS.9i 

799,118 

11.69 

712,177 

20.77 

767,348 

15.67 

718.129 

21.00 

601.726 

lo.i 

149.881 

i3.6 

138.595 

44.6 

243.875 

10.5  i 

159.027 

46.4 

il.888 

113.8 

52,773 

118. i 

51,711 

119.2 

22,933 

91.8 

4,890 

97.8 

23,052 

77.8 

12,759 

91.4 

23,309 

118.1 

133,347 

11.0 

*Decreases  or  deficits  are  shown  by  italic  figures. 
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information  which  previously  have  been  included.  The 
new  tables  present  the  gross  operating  revenue,  the  oper- 
ating expenses  and  taxes,  and  the  net  income,  along  with 
the  per  cent  of  increase  or  decrease  of  each.  Some 
twenty  companies  are  included,  and  it  is  hoped  to  expand 
the  service  to  include  as  many  companies  as  will  make 
their  reports  public  in  this  manner.  It  is  planned  to  con- 
tinue the  presentation  month  by  month  in  this  form,  the 
latest  figures  being  added  to  the  tabulation  each  time 
and  the  oldest  figures  being  dropped. 

Since  the  revenues  and  expenses  are  the  items  of 
major  importance  they  form  the  principal  basis  of  com- 
parison. Their  movement  from  month  to  month  and 
from  year  to  year  is  a  reflection  of  the  state  of  the 
business  and  of  the  ability  of  the  management  of  each 
property  to  meet  the  conditions  imposed  on  it. 

Net  income,  which  is  the  resultant  surplus  after  meet- 


ing operating  expenses  and  charges,  unlike  the  other 
figures,  does  not  move  along  sudi  stable  lines.  It  rep- 
resents the  result  of  two  conflicting  trends — the  fluctua- 
tions in  gross  revenue  and  in  the  results  obtained  by  the 
management  in  meeting  the  demands  imposed  by  such 
fluctuations.  Coupled  with  this  is  the  influence  of  any 
change  in  charges  due  to  the  variation  in  rates  from 
time  to  time  or  by  the  issue  or  retirement  of  obligations. 
Hence,  the  net  income  is  subject  to  much  wider  fluctua- 
tions than  either  the  revenues  or  the  operating  expenses. 
Furthermore,  since  the  charges  usually  are  on  an  annual 
basis,  it  is  the  practice  of  many  companies  to  allocate 
them  approximately  by  months  and  then  make  an  adjust- 
ment in  the  month  when  the  actual  figure  for  the  period 
is  obtained.  Accordingly,  the  figures  for  net  income 
are  likely  to  be  less  stable  than  those  for  revenues  and 
expenses.     They  do,  however,  form  a  guide  as  to  the 


Trend  of  Revenues  and  Expenses  by  Months  (Continued) 


Increase 
Operating        or 
Revenue  Decrease 
$  Per  Cent* 


Operating 

Expenses 

and  Taxes 

$ 


Eastern  Massachusetts  Street  Railway,  Boston, 


Mar..  1930   .. 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931... 

Feb 

Mar 


711,460 
651,636 
663,941 
619,456 
617,220 
624,332 
012,237 
623,872 
590,856 
670,964 
700,961 
639,344 


.3.9« 

9.03 

7.87 

9.64 

10.11 

9.iS 

7.12 

S.iS 

10.90 

lg.08 

7.es 


479,649 
446,282 
451,941 
435,292 
461,048 
444,429 
448,470 
467,773 
449,032 
516,913 
472,079 
434,904 


Increase 

or 
Decrease 
Per  Cenf 

Mass. 
l.Sl 
3.06 
S.Oi 

e.is 
r.2r 

lO.SS 
0.88 
i.92 
1.60 
1.71 
S.88 
2.8S 


Increase 
Net  or 

Income  Decrease 
$      Per  Cent* 


Fonda,  Johnstown  &  Gloversville  B.R.,  Gloversvllle,  N.  T. 


Mar.,  1930. 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 


81,589 
71,000 
79,126 
72,865 
60,907 
64,592 
72,267 
75,708 
72,024 


8.5.0 
l.i.68 

6.80 
15.19 
11. OS 
18.83 
11.61 
17.80 
13.83 


79,764       J.3.; 


69,327 
65,916 
65,512 
65,324 
64,134 
62,484 
63,549 
66,353 
66,314 

67,438 


2.83 
■5..5i 
0.0 
26.80 
11.58 
8.19 
o.iS 
0.59 
0.23 


7.S8 


Galveston-Hou 

Mar.,  1930. 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931 

Feb 

Mar 


tnn  Electric  Railway, 

42,390       H.80 


41,348 
41,686 
45,659 
46,757 
47,425 
42,823 


12.15 
15. HI 
20.31, 
9.65 
Il.i2 
16.1,9 


Houston,  Tex. 

28,956         6.15 

27,417 

27,945 

28,273 

29,248 

28,402 

28,052 


10.00 
12.21 
10.93 
3.52 
8.12 
H.SS 


36,974  12.1,9 

36,166  15.00 

33,291  20.15 

32,281  19.80 


44,183  65.2 

27,949  1.79 

25,057  9.18 

22,990  9.6i 


Houston  Electric  Company,  Houston,  Tex. 


Mar.,  1930. 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 


274,515 
261,403 
262,653 
247,461 
247,070 
244,033 
251,919 
267,306 
247,210 
258,219 
242,554 
223,256 


6.81 

8.60 

11.67 

10.86 

12.il 

9.00 

7.57 

10.00 

9.Si 

10.52 

H.ll 


194,809 
188,034 
194,968 
179,084 
176,909 
177,452 
175,905 
181,499 
176,739 
180,678 
176,792 
163,249 


■HO 

3.63 

1.9i 

10.27 

11.82 

10.89 

10. i2 

10.67 

1.96 

0.68 

11.08 

12.96 


Hudson  &  Manhattan  Railroad,  New  York,  N.  T. 

Mar.,  1930   .  1,078,807  l.Oi  531,327  2.72 

Apr 1,063,729  0.21  515,470  1.85 

May 1,039,637  2.79  509,707  3.06 

June 989,627  1.69  499,396  1.7i 

July 954,538  3.12  502,515  1.61 

Aug 934,204  .5.65  499,806  3.98 

Sept 974,433  2.80  506,845  0.23 

Oct 1,033,584  i.SS  521,325  1.97 

Nov 994,735  6.18  489,761  1,.08 

Dec 1,060,614  i.66  419,109  17.1,0 

Jan.,  1931 1,005,022  7.62  512,350  7.23 

Feb 936,542  .5.67  467,137  6.09 

Mar 1,013.577  6.05  497,695  6.3i 


159,907 
47,051 
53.076 
28,672 
3,926 
28,399 
21,771 
15,811 
205 
20,841 
36,145 
33,058 


13,265 
Sl.SiS 
13,182 
12,91,0 
SJ,,217 
12,690 
8,i97 
18,1,1,7 
21,171 


t 
59,151, 
61,938 
65,653 
7i,05i 
78,1.59 
82,135 
8i,89S 

93,685 

99,3i3 

105,000 

111,369 


t 
623,313 
615,008 
597,837 
589,240 
584,163 
573,872 
571,857 
573,425 
550,635 
524,458 
518,843 
507,328 


212,760 
213,380 
194,759 
154,985 
116,747 
98,977 
132,332 
176,999 
169,465 
306,321 
157,098 
134,717 
180,554 


■W.i 

53.03 

Si.S 

58. i 

91.22 

52.0 

70.8 

71.9 

97.62 

Si.O 

56.3 

50.9 


12. i5 
19.65 
32.2 

172.9 

110.0 
36.15 

1,35 

227 

158.3 


13,133     236 


t 
117.1 
106.5 
101.8 

in.5 

123.5 
H6.1 
Hi.2 

126.9 ' 
112.9 
110. i 
110.0 


t 
TJ.O 
33.9 
i..56 
6.38 
l.H 
i.lS 
5.8i 
i.l6 
9.55 
16.6i 
17.70 
20.2 


1.83 
9.06 

2.1,9 
i-i9 
15.77 
26.28 
19.02 
17.8 
2H2 
12.07 
21.37 
16.31, 
15.10 


Increase 
Operating        or 
Revenue  Decrease 
$  Per  Cent* 


Operating 

Expenses 

and  Taxes 

$ 


Illinois  Terminal  Company,  Springfield, 


Mar.,  1930.. 

Apr 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931... 

Feb 

Mar 


579,969 
590,334 
608,403 
566,548 
601,515 
661,520 
654,477 
691,672 
542,672 
577,425 
509,641 
498,067 


3.66 

1.55 

4.6-5 

8.98 

11.03 

7.S.5 

5.26 

2.51, 

11.03 

13.69 

20.77 

5.89 


424, 
423, 
427, 
444, 
475, 
466, 
454, 
506, 
430 
421 
395, 
388, 


III. 

,086 
704 

,471 
638 
856 

1,816 
18 

,107 
907 

,987 
953 

,126 


Increase 


Decrease 
Per  Cent* 


1.60 

5.90 

2.78 

0.00 

■  3.21, 

12.07 

9.66 

2.il 

6.21, 

H.26 

19^0 

!3Xi  ■ 


Increase 
Net  or 

Income  Decrease 
$        Percent* 


Interborough  Rapid  Transit  Company,  New  York,  N.  Y. 

Mar.,  1930 6,436,421  2.44  4,164,759  9.60 

Apr 6,276,781  2.03  4,109,557  9.63 

May 6,287,149  0.41  4,095.439  9.22 

June 5,832,071  1.85  4,027,730  10.58 

July 5,382,547  1.53  4,078.983  2.52 

Aug 5,183,166  .(..59  4,121,083  5.06 

Sept 5,684,267  0.17  3,983,368  7.78 

Oct 6,315,679  1.13  4,162,660  0.81 

Nov 5,965,365  i.96  3,869,340  0.0 

Dec 6,477,864  0..58  4,194,315  3.96 

Jan.,  1931 6,123,645  44?  4,538,833  10.83 

Feb 5,570,354  3.27  3,653,798  i'./rt 

Mar 6,293,013  £'.24  3,973,704  4.1)7 


Jacksonville  Traction  Company, 


.Mar.,  1930 

.\pr 

May 

J  une 

July 

Aug 

.Sept 

Oct 

Nov 

Dec 

.Jan.,  1931    . 

Feb 

Mar 


95,864 
91,163 
89.731 
79,087 
78,772 
77,441 
78,529 
84,424 
81,250 
89,903 
87,160 
76,205 


10.18 
6.4/ 
9.19 
12.73 
11.02 
12.1 

9.54 
12.50 
12.21, 
11.1,7 
8.08 
15.60 


Jacksonville, 

81,077 
80,115 
80,106 
77,848 
77.787 
78,177 
75,012 
76,374 
69,437 
74,836 
77,998 
75,462 


Fla. 

8.26 

7.57 

7.92 

7.08 

11.27 

13.82 

11.15 

13.72 

16.02 

1H9 

13.67 

28.  n 


Kansas  City  Public  Service  Company,  Kansas  Cjty,  Itjn>. 


Mar., 

.Apr 

May.... 
.lune. ... 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

.Jan.,  193 

Feb 

Mar 


736,416 
715.707 
719,705 
656,292 
635,205 
622,554 
650,114 
725,428 
706,577 
758,045 


i.85 
5.03 
8.03 
11.10 
13.17 
9.99 
189 
5.29 
1.73 


597,210 

602,031 

594,064- 

562,30ai 

573,990 

530,094. 

524,324 

700,311 

572,066 

570,065 


1.57 
.  0..50 
'  1:49 

4.i9 

2.92 
11. H 
12.12 
12.90 

7.04 
1!,.58 


Long  Island  Railroad,  New  York, 

.Mar.,  1930.  .  .  .  2,958,720  0.2S 

Apr 3,123,136  3.33 

May 3,346,650  6.25 

June 3,662,765  l,.22 

July 4,018,939  5.76 

Aug 3,968,936  5.21 

.Sept 3,589,671  7.33 

Oct 3,371,761  5.80 

Nov 2,954,624  4.20 

Dec 2,905,045  6.60 

Jan.,  1931 2,763,421  .5.(!.5 

Feb 2,561,169  7.4.? 

Mar 


N.  Y. 

2,455,517 
2,449,645 
2,542,463 
2,512,947 
2,668,042 
2,635,376 
2,467,056 
2,446,346 
2,249,258 
2,130,182 
2,210,263 
2,074,216 


1.41 
0.09 
3.10 
3.06 
.S..56 
5.06 
7.07 
8.97 
H.66 
16.27 
9.65 
9.13 


111,120 
131,438 
142,226 
86,421 
87,602 
152,827 
160,897 
148,701 
80,529 
127,588 
87,742 
84,381 


199,385 
161,201 
m.798 
218,727 
521,582 
763,1,82 
131,270 
161,417 
272,021 
293,152 
3i8,972 
321,587 


t 
65,995 
65,138 
66,663 
71,399 
70,688 
68,188 
66,335 
65,525 
62,-599 
63,20!, 
58,133 
77,87  j 


t 
63,427 
39,101 
45,132 
6,396 
21,365 
15,479 
50,261 
60,i35 
58,994 
108,444 


360,645 
523,097 
632,246 
994,868 
1,180,528 
1,152,651 
928,655 
729,067 
483,180 
596,812 
321,141 
332,002 


20.04 
19.13 
10.42 
36.0 
35.7 
12.15 
14.62 
11.61 
23.1 
5.66 
9M 
2.26 


129.1 

126.T 

122.2 

3i2.S 

73.6 

172.7 

20iJS 

207 

122.1. 

47.4 

66.0 

io.se 

6.65 

t 
39.2 
39.5 
39.8 
il.6 
35.3i 
.  19.92 
8.16 
2.18 
0.15 

i.et 

11.98 

23. i 


t 
49.7 
37.0 
1,1.2 
«4.« 

ni.s 

Bi.S 
1.32 

190.8 
5.69 

28k 


24.45 

15.87 

18.1 
i.62 

11.19 
6.58 
6.58 
1.77 

89.2 

47.1 
6.0 
3.86 


•Decreases  or  deficits  ai'e  shown  by  italic  figures. 


tNet  income  is  shown  for  the  preceding  twelve  months. 
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Trend  of  Revenues  and  Expenses  by  Months  (Concluded) 


Increase  Operating    Increase 

OperatinR        or  Expenses          or 

Revenue   Decrease  and  Taxes   Decrease 

t          Percent*  $           Per  Cent* 
Market  Street  Ballway,  San  iYanclsco,  Cat. 

Mar.,  1930...         809,658         1.^8  680,035         l.ei 

Apr 798,970         .'!.66  637,121         S.7S 

May 792,536        S.1'8  675,'407         1.18 

June 743,277         4.Si  646,615        1.8i. 

July 735,453         S.87  649,901         1.68 

Aug 770,284         6.69  643,287        .5.i6 

Sept 745,298        .5.35  626,770         .?.7i 

Oct 786,012         6.7.J  675,908         6.i9 

Nov 729,407        8.S1  615,613         6.18 

Dec 775,508        .3.2«  639,249     .    5.62 

Jan.,  1931 738,092         -i.-S.?  641,519         i.S.i 

Feb 668,931         8.17  576,661         S.«2 

Mar 757,960         6.i0  

New  York,  Westchester  &  Boston  By.,  New  York,  N.  Y. 

Mar.,  1930 208,434         4.70  139,502         i.16 

Apr 214,672         7.42  141,393       10.06 

May 230,781         3.44  149,901         3.66 

June 

July 224,469        5.89  146,233         6.00 

Aug 196,405       ;0..5.S  152,180         O.il 

Sept 203,617         8.18  165,256         6.57 

Oct 202,046         7..5S  138,192       n.l 

Nov 184,690         8.7i  170,542         2.52 

Dec 190,136       le.Sl  138,592       17.80 

Jan.,  1931 182,249       1.1.76  160,800         9.44 

Fel? 161,311       l.-i.Oi  149,571       11.18 

Mk 

Northwestern  Paciflc  Bailroad,  Sausallto,  Cal. 

Mar.,  1930 406,807         «..M  476,912        .5. .Si 

Apr 434,145         4.04  482,221          3.7  i 

May 485,027         »..«  482,698         5.49 

June 504,138         i.-ll  448,510         3.76 

July 597,419         !!.5^  392,575       18.53 

Aug 638,476       11. iS  415,502       18.6i 

Sept 548,282        8.68  471,657         3.78 

Oct 555,867       18.5  534,858         4.44 

Nov 333,193       «7.7  421,717       J6..W 

Dec 312,319       31.2  465,220         3.^6 

Jan.,  1931 283,852      gl.S  401,656       U.il 

Feb 273,818       27.^  387,512       1«.9« 

Mar. 


Net 

or 

Income.  Decrease 

$      Percent* 

72,867 

3.18 

76,480 

11.0 

61,527 

g2.0 

42,297 

i5.9 

32,534 

ie.i 

72,923 

16.56 

64,731 

16.38 

57,384 

i5.6 

60,457 

29.3 

83,460 

0.0 

45,011 

12.31 

41,002 

7.29 

72,828 

0.0 

157,515 

3.16 

158,947 

0.98 

148,173 

7.86 

152,633 

5.38 

184,982 

ei.i 

192,861 

i».6 

190,748 

20.81 

216,451 

19.75 

205,029 

16.75 

220,394 

32.1, 

222,308 

39.1, 

73,821 

15.81, 

55,856 

18.5 

2,800 

103.81 

42,824 

29.3 

195,195 

55.4 

210,115 

4.03 

16,471 

8.3.5 

7,447 

95.22 

97,567 

120.9 

158,491 

7i.e 

123,928 

H.7e 

122,531 

68.9 

position    of    the    company, 


•Decreases  or  deflcits 

and    a.s    such 


are 


financial 
valuable. 

It  is  evident  from  the  figures  which  are  published  on 
electric  railway  earnings  that  the  business  depression 
was  not  fully  felt  for  the  first  few  months  of  1930. 
While   many   companies   sustained    small    reductions    in 

Monthly  and  Other  Reports 


Operating    Ooeratinj;  Gross 

Revenue      Expenses        Taxes  Income 

Calgary  Municipal  Ballway,  Calgary,  Alta. 

2  mo.  end.  Feb.,  1931..       133,635  95,490      

2  mo.  end.  Feb.,  1930..       181,756         107,046   74,710 

Edmonton  Radial  Railway,  iklmonton,  Alta. 

February,  1931 60,638          43,006   17,631 

February.  1930 75,916          45,917    29.998 

2  mo.  end.  Feb.,  1931..       130,658          89,101    41,556 

2  mo.  end.  Feb  ,  1930..       161,151           98,939   62,211 

Honolulu  Rapid  Transit  Co.,  Honolulu,  Hawaii 

February,  1931 76,998          48,250            8.998  20,743'f 

February,  1930 82,620          51.782            8,819  22,969^ 

2  mo.  end.  Feb.,  1931..       161,246          99,891           17,996  45,329< 

2  mo.  end.  Feb.,  1930..       169,477         106,289           17,638  47,739<i 


Lethbridge  Municipal  Railway,  Lethbrldge,  Alta. 

2  mo.  end.  Feb.,  1931..  7.097  6,744 

2  mo.  end.  Feb.,  1930  .  10.256  8,264   


Reglna  Municipal  Railway,  Regina,  Sask. 

2  mo.  end.  Feb.,  1931..        60,379         45,239 
2  mo.  end.  Feb.,  1930..         87,637  55,542. 


Saskatoon  Municipal  Railway,  Saskatoon,  Sask. 

February,  1931 59.343  41,724     . 

February,  1930 87,823  51,688  


353 

1,992 


15,140 
31,825 


17,619 
32,661 


Net 
Income 


1.1,118 
22,611 


i,798 
2.771 
J,..Wg 
5,098 


10,286 
11,141 
24,415 
24,084 


i.77t 
■1.179 


l.',fl.ll 
7,697 


.■;,.?6.5 

7,726 


Increase  OperatinR  Increase 

Operating        or  Expenses  or 

Revenue  Decrease  and  Taxes  Decrease 

$          Per  Cent*  $  Per  Cent* 
Staten  Island  Rapid  Transit  Company,  New  York,  N.  Y. 

Mar.,  1930 188,807       2S.60  172,481  10. i3 

Apr 198,184         9.i6  169,662  11.10 

May 214,848       20.61  176,605  9.Si 

June 224,980       18.31  178,999  10.17 

July 243,991     993  189,173  39.2 

Aug 233,371       13.92  168,110  11.19 

Sept 206,908       15.93  165,525  4.S7 

Oct 205,631        i0..5«  167,586  e.i9 

Nov 178,652       17. i2  161,608  0..58 

Dec 178,474         9.08  160,715  47.3 

Jan.,  1931 170,387         9.58  158,982  6.35 

Feb 161,415       13.58  142,565  9.20 

Mar 

Third  Avenue  Railway  System,  New  York,  N.  Y. 

Mar.,  1930*...      1,252,562         7.03  1,048,297  5.86 

Apr.* 1,236,554         6.16  1,026,448  i.6i 

May* 1,291,409         6.92  1,043,554  7.63 

June* 1,244,961         6.73  1,018,619  7.64 

July 1,429,730         5.18  1,212,311  S.5i 

Aug 1,350,064         5.88  1,180,853  S.08 

Sept 1,428,136        3.i8  1,167,528  8.36 

Oct 1,456,688         i.03  1,205,455  9.73 

Nov 1,373,335         5.37  1,146,168  iO./7 

Deo 1,438,752        3.i9  1,197.249  8.51 

Jan.,  1931 1,393,054         5.10  1,178.797  9.1i 

Feb 1,274,832        4.27  1,070,307  S..56 

Mar 

*Excluding  buses. 
United  Railways  &  Electric  Company,  Baltimore,  Md. 

Mar.,  1930 1,484,031         1.59  1,149,498  1.63 

\pr 1,449,416          1.82  1,117,959  1.23 

May 1,457,181         O.id  1,125,365  0.52 

June 1,332,275         2.63  1,043,008  2.92 

July 1,236,414         6.91  964,582  6.2i 

Aai 1,198,180         8.3i  831,241  18.il 

Sept 1,261,734         6.7/  995,805  5.02 

Oct 1,354,086         7.S8  1,049,306  i.8i 

Nov 1,263,811       10.S6  983,047  7.iO 

Dec 1,350,553         8.19  1.043,315  7.M 

Jan.,  1931 1,268,536       10.90  994,411  11.89 

Feb 1,136,604       15.78  891,421  /i.97 

Mar 

are  shown  by  italic  figures. 

gross  revenue,  such  losses  were  less  than  might  have 
been  expected  following  the  good  showing  made  in  1929. 
In  fact,  some  companies  actually  showed  a  gain  in  gross 
during  this  period.  As  the  year  progressed  it  became 
increasingly  evident  that  the  depression  was  growing 
worse  and  that  the  losses  in  revenue  were  becoming 
steadily  greater  month  after  month.  This  trend  is  only 
now  slackening.  In  amount  the  reductions  in  revenue 
varied  on  the  different  properties,  but  they  have  been 
general  throughout  the  industry.  Even  the  best  prop- 
erties have  suffered. 

Operating  economies  have  l)een  general.  Although  the 
]5ast  years  had  seen  the  introduction  of  modern  methods 
that  reduced  expenses  materially,  and  it  was  felt  by  lead- 
ing operators  that  everything  possible  had  been  done 
along  tlT,ese  lines,  the  past  year  has  seen  drastic  retrench- 
ment in  the  endeavor  to  minimize  the  effect  of  the  losses 
in  revenue.  Such  economies  as  have  been  introduced 
have  been  made  with  comparatively  little  adverse  effect 
on  the  quality  of  service  rendered.  It  is,  of  course,  ques- 
tionable whether  the  properties  are  being  maintained  as 
they  should  be.  This  may  necessitate  greater  expendi- 
tures for  deterred  maintenance  as  soon  as  revenues  war- 
rant with  returning  pros])erity. 


I 

ncrease 

Net 

or 

Income  Decrease 

$      Percent* 

6,80.5 

136.2 

34,026 

476 

25,183 

0.0 

30,052 

30.6 

41,021 

35.1 

49.486 

33.97 

26,127 

60.8 

29,723 

26.1 

10,788 

80.  i 

5,997 

92.3 

1.U8 

1U.68 

2,151 

93.5 

8,270 

22.8 

12,657 

n.60 

58,138 

84.2 

45,078 

1058 

2,066 

106.4 

i6,5i0 

28.4 

45,636 

277.8 

36,257 

317 

12,079 

130.2 

26,250 

108.7 

l,59i 

96.33 

11,H3 

126.2 

81.082 

22.1 

67,093 

53.0 

73,214 

13.05 

35,318 

4.76 

14,358 

•59.« 

6,119 

71.5 

10,050 

76.8 

25,163 

71.2 

9,200 

87.i 

36,700 

.54.6 

7,388 

69..» 

2i.088 

I31.t 

Mexico  Tramways,  Meiico  CKy,  Mei.  (In  pesos) 

January,  1931 759,950 

January,  1930 840,480 

February,  1931 704,950 

February,  1930 773, 1 10 

2  mo.  end.  Feb.,  1931..  1,464,900 

2  mo.  end.  Feb.,  1930..  1,613.590 


878,660  118,710 

897,210  .5e,7.?0 

825,430  120,i80 

837,890  ei,780 

1,704,090  119,190 

1,735,100  121,510 


In  the  June  Number 

will   be   abstracted 

Additional  Annual  Reports 

which    have   become   available    since   the   publication 
of  the  financial  review  in  the  April  number 


Electric  Railway  Journal- 
258 


-Vol.75.  No. 5 


Practical  Ideas 


for  the 


A  little  grease  on  the  sheet  will  make  hard  pushing  unnecessary 
in  replacing  heavy  bus  wheels 


Maintenance  Man 


was  absorbed  with  the  first  order,  is  approximately  two- 
thirds  that  of  a  new  trolley  ear,  and  naturally  succeeding 
orders  will  be  cheaper.  The  sleeve  is  attached  to  the 
trolley  wire  by  clinching  it  for  a  distance  of  4  in.  at  each 
end  of  the  ear.  It  is  removed  by  running  a  stripping 
tool  through  the  clinched  ends.  The  average  life  of  the 
sleeve  was  found  to  be  longer  than  that  of  the  average 
line  ear. 

A  substantial  yearly  saving  has  been  made  with  the 
use  of  this  sleeve.  This  saving  was  due  to  the  difference 
in  cost  between  the  sleeve  and  line  ear,  the  lower  cost  of 
labor  for  installation  and  removal  and  the  longer  life  of 
the  sleeve  as  compared  to  that  of  the  line  ear. 


Skid  Plate  for  Replacing 
Bus  Wheels* 


Double-Blade  Hacksaw  Gives 


Electrician 
San  Diego  Electric  Railway 

WHEN  replacing  heavy  bus  wheels  on  the  axles 
much  resistance  is  encountered  because  of  the  con- 
tact of  the  tire  with  the  ground.  To  eliminate  this 
resistance  without  the  need  of  jacking  the  bus  too  high 
a  ])iece  of  sheet  metal,  about  20x20  in.,  is  placed  on  the 
ground  beneath  the  axle  and  is  covered  with  a  thin  layer 
of  lubricating  grease.  The  wheel  will  then  encounter 
practically  no  resistance  at  the  tire  rim,  and  as  a  result 
it  can  be  pushed  on  the  axle  with  little  effort. 


By  farrell  Tipton   Parallel  Rail  Euds 


Protecting  Sleeve  for 
Trolley  Ears* 


By  R.  J.  Russell 
Pittsburgh  Railways 


f: 
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Copper  sleeves  have  increased  the  life  of  trolley  ears  on 
the  Pittsburgh  Railways 

FOR  several  years  the  Pittsburgh  Railways  has  been 
experimenting  with  a  copper  sleeve  or  trolley  protect- 
ing armor  to  reinforce  a  line  ear  that  is  worn  out  in 
service  and  obviate  its  removal.  In  the  development  of 
this  .sleeve  ease  of  installation  and  removal,  cost  and  life 
as  compared  to  a  line  ear  were  the  important  factors 
taken  into  consideration.  As  the  result  of  these  experi- 
ments a  sleeve  of  the  type  illustrated  was  developed. 
The  cost  of  the  sleeve,  including  the  cost  of  a  die  which 

*Siibmitted  in  Electric  Railway  Journal  Prise  Contest. 


By  J.  A.  Kramer 

Department  of  Street  Railways 
Detroit,  Mich. 

MAJOR  track  repairs  in  Detroit,  when  new  rail  is  not 
laid,  are  made  by  removing  broken  or  badly  worn 
rails  and  broken  joints,  sliding  the  remaining  rails 
together  and  installing  new  rails  at  car  stops  where  the 
wear  is  greatest.  The  joints  are  then  welded  with 
thermit,  as  are  all  rail  joints  in  new  construction. 


Use  of  a  double-blade  hacksaw  in  Detroit  has  resulted  in  better 
thermit  joints  at  lower  labor  cost 

In  order  to  make  satisfactory  thermit  welds  when 
repairing  joints  of  this  type,  the  abutting  ends  of  the 
rail  must  be  squared  to  obtain  the  necessary  smooth  sur- 
faces for  the  use  of  an  insert,  or  for  tight  butting  of  the 
rail  ends  when  no  insert  is  used.  Using  a  single  hacksaw 
there  frequently  was  a  variation  in  the  angles  of  the  two 
abutting  cut  ends.  The  inserts  then  had  a  tendency  to 
work  loose,  or,  when  no  insert  was  used,  the  resulting 
joint  was  frequently  uneven. 

In  order  to  make  the  rail  ends  parallel,  a  double-blade 
hacksaw  has  been  developed  which  cuts  the  two  adjacent 
rail  ends  at  the  same  time.  This  tool  has  effected  a 
saving  in  the  labor  cost  for  sawing  and  also  obviates 
any  difference  in  the  angles  of  the  two  cuts.  It  has  been 
found  that  two  men  take  approximately  40  minutes  to 
make  the  two  cuts  with  a  single-blade  hacksaw.  With 
the  double-blade  saw  these  two  cuts  are  made  simultane- 
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ously  in  practically  the  same  time  icquirea  lur  the  singie 
cut,  saving  half  the  labor. 

The  double-blade  hacksaw  illustrated  was  made  from 
an  ordinary  single-blade  saw  frame  by  removing  the 
tension  keys  at  each  end  and  substituting  heavier  ones, 
I  in.  thick,  with  pins  at  each  side  to  hold  the  blades. 
These  keys  separate  the  two  blades  by  ^  in.  Both  blades 
are  tightened  with  the  same  tension  key,  so  that  at  all 
times  there  is  uniform  tension  on  the  two  blades. 


Circuit  Breakers  Reset  Quickly 
With  Calibrated  Plugs*  by  f.  w.  braund 

Siiperintendent  of  Power  Conversion 
Cleveland  Railway 

DIRECT-CURRENT  circuit  breakers  controlling 
outgoing  railway  feeders,  and  likewise  those  pro- 
tecting conversion  or  generating  equipment,  must 
obviously  be  set  at  tripping  values  in  excess  of  peak- 
load  demands.  On  the  average  electric  railway  the  peak 
load  is  often  two  to  three  times  the  base  load.  To 
protect  continuity  of  operation  of  the  distributing  sta- 
tion properly  during  olf-peak  periods  the  direct-current 


Recording  Chart  Alarm* 


Red  fiber  plugs  of  varying  thickness  are  used  to  readily  set  circuit 
breakers   at   lower   tripping   values   during   off-peak   periods 

feeder  circuit  breakers  should  be  reset  at  lower  tripping 
values,  for  frequently  the  peak-load  setting  of  but  one 
feeder  in  a  group  will  represent  75  per  cent  to  90  per 
cent  of  the  capacity  of  one  converter  or  generator  which 
may  be  operated  alone  on  the  base  schedule.  To  pro- 
tect the  conversion  or  generating  equipment  during  oflf- 
peak  periods  without  the  necessity  of  recalibrating  circuit 
breakers  several  times  a  day,  a  calibrating  plug  has  been 
developed  by  the  Cleveland  Railway. 

Peak-load  settinE,  amperes 4,000     3.000      2,500      2,000      1,600      1,400 

Thickness  of  plus,  inches |  i  i  \  \  I 

Base-load  settinK.  amperes 3,000     2,500      2,000      1,600      1,400      1,200 

The  plug  is  readily  inserted  under  the  breaker  trip- 
ping armature,  and  any  degree  of  recalibration  can  be 
obtained  by  the  use  of  plugs  of  varying  thickness,  mad" 
of  red  fiber.  The  table  indicates  the  thickness  of  the 
plugs  and  their  effect  upon  the  breaker  setting  when  used 
in  conjunction  with  the  standard  GE  air  circuit  breaker. 
Type  C,  Form  K-2,  r..'^0-volt,  2,000-amp. 


By  Sidney  Harris 

Electrical  Department 

Toronto  Transportation  Commission 


Charf 


Counfe, 
balance^ 


To  prevent  the  accumulation  of 
a  long  visible  chart  at  the  end 
of  its  run,  an  alarm  system 
can  be  used  to  have  adjust- 
ments made  when  necessary 


ON  certain  recording  charts  where  it  is  desirable  to 
have  several  feet  of  chart  visible  at  all  times,  as 
shown  in  the  illustration,  it  has  been  found  desirable 
to  replace  the  reroll  with  a  weight  hanging  on  the  chart. 
At  certain  times  of  the  day  when  a  reduced  ofifice  staff 
is  on  duty  it  is  often  forgotten  to  move  the  weight  up 
the  chart  when  it  has  run  the  fixed  distance.  An  alarm 
device  was  developed  to  remind  the  person  in  attendance 
to  rearrange  the  weight  when  it  is  necessary. 

When  the  weight  reaches  the  bottom  of  the  case  it 
rests  upon  a  counterweighted  platform  depressing  it  so 
that  electrical  contacts  are  closed  and  a  buzzer  sounds 
until  weight  is  removed  from  the  platform. 


Portable  Circuit  Breaker  Used  to  Run 
Disabled  Cars  to  the  Barn* 

By  R.  W.  James 
Otlmva  Electric  Railway 


^Main  trolley  io  line  switch 


Main  fuse     nj 
box  -..._y 


V' 


Q^ 


Trolley  from  roof 


,J? 


Main  fuse  removed' 


Mechanical 
circuit  breaker 


a 


Trolley  io  controller 


"^ 


Trolley  to  /?ump 
*'fu5e 


Handle  on  breaker 


Portable  circuit  breakei  can  be  connected  to  a  disabled  car 
in  about  two  minutes 


F.-MLURE  of  line  switches  or  line  switch  cables  has 
been  the  cause  of  many  pull-ins  on  the  Ottawa 
P'lectric  Railway,  Often,  in  towing  disabled  cars  to  the 
carhouse,  the  draw-bars  are  l)ent,  the  bumpers  are  broken, 

*SubiniltcH  ill  Electric  R.mlwav  Iourx.m.  Price  Contest. 
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and  the  car  flashing  is  badly  damaged.  To  prevent  these 
damages  and  to  avoid  towing  cars  disabled  because  of 
defective  line  switches,  a  mechanical  line  switch  has  been 
developed  to  enable  a  repair  man  to  put  it  on  the  car  in 
the  street.  When  a  defective  switch  disables  a  car  in  serv- 
ice it  is  pushed  by  another  car  to  the  nearest  loop  or  sid- 
ing, and  a  repair  man  is  dispatched  with  the  mechanical 
circuit  breaker  to  connect  it  to  the  car  as  quickly  as 
possible  and  to  run  the  car  on  its  own  power. 

The  circuit  breaker  can  be  connected  to  the  disabled 
car  in  about  two  minutes.    One  lead  of  the  circuit  breaker 


is  connected  to  the  large  side  of  the  main  fuse  box 
after  removing  the  fuse ;  the  other  lead  is  then  connected 
to  the  trolley  connection  in  the  controller.  There  is  a 
wire  tapped  from  this  connection  which  may  be  switched 
to  the  dead  side  of  the  compressor  fuse  block.  If  it  is 
dark,  a  short  wire  can  be  run  from  the  compressor  fuse 
block  to  the  light  fuse.  The  car  can  be  then  safely 
operated  as  the  air  pressure  and  lights  are  available. 
When  the  car  has  been  taken  to  the  barn,  the  portable 
circuit  breaker  remains  connected  until  the  damaged  cir- 
cuits are  repaired. 


Troubles  with  Train  Line  Jumpers  Reduced 
by  Systematic  Inspection 


By  G.  L.  Moses 

Renewal  Parts  Engineer 
Westinghotise  Electric  &  Manufacturing  Company 


SYSTEMATIC  inspection  and  maintenance  of  train 
line  jumpers  and  receptacles  will  keep  the  cost  of 
maintaining  these  parts  to  a  minimum  and  improve  the 
reliability  of  multiple-unit  cars  in  service.  The  jumpers 
unite  the  "nervous  systems"  of  all  the  motor  cars  in  a 
multiple-unit  train,  and  enable  one  operator  to  control 
a  number  of  cars  as  a  unit.  Failure  of  these  jumpers 
or  receptacles  may  render  a  train  inoperative. 

Jumpers  which  are  in  continuous  service  should  be 
inspected  regularly.  Inspection  periods  of  a  month  have 
been  found  satisfactory.  Many  operators  mark  the 
jumper  castings  with  a  dot  of  colored  paint  to  indicate 
the  period  of  inspection,  each  period  having  a  color.  The 
best  method  of  inspecting  removable  jumpers  is  to 
have  two  receptacles  mounted  on  a  bench,  wired  to  place 
all  jumper  circuits  in  series.  Inspection  is  begun  by 
passing  50  amp.  through  the  jumper  for  three  minutes. 
The  inspector  should  move  the  cable  to  duplicate  service 
conditions  and  watch  the  ammeter  for  changes  in  cur- 
rent. Any  defects  in  the  jumper,  such  as  bad  contacts. 
loose  connections  and  broken  conductors,  will  be  indi- 
cated. An  insulation  test  at  2,000  volts,  a.c,  60  cycles, 
should  be  made  from  all  conductors  to  the  castings  and 
between  individual  conductors. 

Defective  jumpers  and  receptacles  should  be  taken 
apart  by  first  removing  the  bolts  holding  the  castings 
together.  The  castings  can  then  be  pulled  apart.  It 
may  be  necessary  to  heat  the  castings  slightly  with  a 
blow  torch  to  loosen  the  insulating  gum.  When  the  cast- 
ings are  removed  from  the  cable  and  contact  block 
assembly,  the  gum  should  be  removed  by  chipping  or 
melted  ofif  by  pouring  hot  gum  over  it. 

It  is  important  that  the  quality  of  replacements  be  at 
least  equal  to  the  quality  of  the  original  parts.  It  is 
uneconomical  to  use  replacements  of  inferior  quality. 
Contact  parts  should  be  of  high-grade  phosphor  bronze 
to  insure  long  life.  Contact  blocks  should  be  of  molded 
composition  or  of  good-grade  wood,  properly  seasoned 
and  impregnated.  Castings  of  malleable  iron  will  insure 
long  life  and  prevent  breakage  under  the  severe  duty 
imposed  in  railway  service.  The  impregnating  gum 
should  be  free  from  impurities  and  should  have  good 
insulating   qualities.      Flexible   multi])le-conductor   cable 


Ploin, 
A  safe  and  convenient  way  of  connecting  jumper  leads  to  the  head 

should  be  used,  having  a  steel  core  in  each  conductor  to 
give  proper  strength. 

If  an  old  contact  block  is  used,  the  fiber  pins  should 
be  sheared  off  flush,  and  the  dirt  and  carbon  removed. 
It  should  then  be  shellacked.  If  the  block  shows  evi- 
dence of  burning  it  must  be  tested  before  the  leads  are 
soldered.  Dirty  contact  holes  should  be  drilled  with  the 
next  larger  size  drill. 

From  2\  to  2|  in.  of  outer  insulation  must  be  removed 
from  the  cable,  depending  upon  its  number  of  separate 
conductors,  and  about  -J  in.  of  insulation  must  be 
removed  from  each  separate  conductor.  Care  should  be 
taken  not  to  nick  the  strands  of  wire.  Tin  all  cable  ends 
and  wrap  the  ends  of  the  insulation  with  waxed  thread. 

The  leads  should  be  soldered  with  a  blunt  iron  to 
quicken  the  process  and  prevent  the  contacts  from  burn- 
ing the  block.  Soldering  should  be  done  carefully,  so 
that  the  contact  block  or  insulation  will  not  be  injured. 
Alcohol  and  resin  or  some  neutral  soldering  jjaste  flux 
should  be  used ;  never  use  acid.  After  soldering  remove 
excess  solder  and  flux.  If  particles  of  solder  are  on  the 
block,  it  must  be  scraped  and  given  a  thin  coat  of  shellac. 

Practically  every  train  line  jumper  has  one  electrical 
cross-connection.  This  does  not  require  a  mechanical 
cross.  Most  of  the  wires  not  electrically  crossed  must  be 
mechanicallv  crossed  at  one  end  or  the  other  of  the  cable. 
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These  mechanical  crosses  should  be  divided  between  the 
two  jumper  heads,  thus  reducing  the  number  of  crosses 
to  be  made  in  each  head  and  reducing  the  complications. 
When  a  cable  having  a  large  number  of  separate  con- 
ductors is  used,  it  is  advisable  to  cross  all  the  necessary 
center  wires  at  one  end  and  to  cross  the  outer  wires  at 
the  other  end.  While  making  the  center  connections,  the 
outer  ring  of  wires  may  be  tied  back  to  the  cable  with 
twine  or  tape  to  prevent  interference. 

When  assembling  jumpers  and  receptacles,  care  should 
be  taken  to  line  up  the  contacts.  They  should  be  lined 
u])  with  gages,  the  lugs  in  the  jumper  and  the  grooves 
in  the  receptacle  being  used  as  guides.  After  the  con- 
tacts are  lined  up  properly  and  the  contact  block  is 
clamped,  new  holes  for  the  fiber  pins  must  be  drilled, 
and  new  pins  inserted.  A  hex  shank  screwdriver  and  a 
wrench  can  be  used  conveniently  to  fasten  the  grip  cast- 
ings together  securely. 

Before  clamping  the  block  in  the  castings,  the  wires 
should  be  arranged  so  that  the  gum  will  surround  each 
individual  wire.  None  of  the  wires  should  touch  the 
metal  casting.  The  cable  should  be  taped  where  it  passes 
between  the  casting  grips  to  insure  that  it  is  clamped 
securely.  The  head  should  be  tilted  to  allow  the  cavity 
to  be  filled  with  gum.  Do  not  screw  the  pipe  plug  into 
])lace  until  the  compound  has  cooled. 

After  the  jumper  or  receptacle  is  completely  assembled, 
the  connections  of  all  circuits  should  be  checked.  Finally, 
it  is  recommended  that  a  momentary  insulation  test  at 
2.000  volts,  a.c,  60  cycles,  be  made  between  the  separate 
conductors  and  between  each  conductor  and  the  casting 
to  insure  against  shorts  or  grounds. 


Emergency  Sash  for  Broken 


Car  Windows*  bv  w.  h.  mcAlonev 

Superintendent  of  Equipment 

Georyia  Poiver  Company, 

Atlanta,  Ga. 

EIMr:RGENCY  sash,  one  type  for  the  front  drop 
vestibule  windows  and  one  type  for  the  side  raised 
windows,  have  been  developed  by  the  Georgia  Power 
Com])any,  Atlanta,  to  replace  broken  window  sash  when 
cars  are  in  service.  The  change  from  the  broken  win- 
dow sash  to  the  emergency  sash  can  be  made  in  very 
little  time  so  that  the  car  can  complete  the  run  without 
danger  to  the  passengers. 

The  drop  sash  window  is  fixed  with  stationary  brackets 
at  the  top  and  adjustable  brackets  at  the  bottom.  By 
dropjiing  the  broken  glass  sash  the  stationary  brackets 
of  the  emergency  sash  can  be  put  in  place  at  the  top 
of  the  window  sill  outside  of  posts  and  the  adjustable 
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brackets  can  quickly  be  fastened  on  the  bottom  of  the 
window  sill  with  a  wing  nut.  The  side  emergency  sash 
has  two  sash  springs  fixed  on  one  side,  over  which  is 
placed  a  sheet  metal  housing  fitting  into  the  sash  run. 
By  raising  the  broken  glass  sash,  the  emergency  sash 
can  be  pressed  into  place  so  that  the  pressure  of  the 
spring  housing  in  the  sash  run  will  hold  it.  The  broken 
window  is  then  lowered  to  rest  on  the  top  of  the  emer- 
gency window. 


Device  for  Removing  and 
Installing  Couplers*       by  a.  hansmann 

Master  Mechanic 

Hamburg  Elevated  Railway 

Hamburg,  Germany 


Broken  window  sash  can  be  replaced  by  emergency  sash  to  avoid 
danger  to  passengers  when  a  car  is  in  service 


This   convenient   device   makes   removal   and   installation  of 
automatic  couplers  easy  in  Hamburg 


REMOVAL  and  attachment  of  the  universal  couplers 
.  used  on  the  elevated  cars  of  this  company  are  facil- 
itated by  the  device  illustrated.  Formerly  it  took  four 
men  to  do  this  work,  as  the  couplers  weigh  about  140 
kg.  (300  lb.),  and,  on  account  of  the  limited  space, 
injuries  were  not  infrequent.  Now  only  one  man  is 
needed. 

As  shown  in  the  illustration,  the  device  consists 
of  a  small  portable  crane  carrying  a  swiveling  hori- 
zontal rail  used  as  a  runway  to  support  a  suspended 
pulley.  This  is  attached  to  the  car  bumper  in  about 
three  minutes  by  engaging  the  bottom  of  the  vertical 
column  with  a  pin  in  one  of  the  12-mm.  (j-in.)  holes 
in  the  bumper.  It  is  held  fast  with  a  through  bolt.  For 
removal  the  coupler  is  held  by  the  tackle  and  unfastened. 
Then  it  is  dropped  and  rolled  outward  so  that  it  can  be 
placed  on  a  table.  Installation  is  made  in  the  reverse 
order.  Increased  safety  is  assured  by  the  method.  The 
device  cost  50  reichsmarks  ($12)  and  weighs  22  kg. 
(48  lb.). 

'Submitted  in  Electric  R.\ilwav  Journal  Prise  Contest. 
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The 

Taxi- Coach 

A  New  Development 
in  the  Bus  Field 


1 — R  ear  compartment, 
showing  the  uphol- 
stered individual  seats 
and  stanchions  with 
fare  slots 


3 — With  three  compart- 
ments and  three  doors, 
loading  and  unloading 
time  should  be  much 
less  than  that  of  the 
single-door  bus 


SERVICE,  comfort  and  flexibility 
approaching  that  of  the  private 
automobile  were  the  goal  in  the  de- 
sign of  the  Taxi-Coach  just  an- 
nounced b}^  the  Twin  Coach  Corpora- 
tion, Kent,  Ohio.  These  qualities, 
it  is  believed,  will  attract  a  large 
number  of  people  who  travel  to  the 
business  section  in  private  automo- 
biles during  the  non-peak  hours  of 
the  day. 

The  Taxi-Coach  is  offered  as  a 
semi-mass  transportation  vehicle  to 
be  operated  with  close  headways. 
Having  the  same  width  as  the  con- 
ventional automobile  it  can  be 
maneuvered  through  city  traffic  with 
equal  flexibility  and  ease.  Owing  to 
its  small  capacity  and  high  speed,  the 
vehicle  should  also  be  found  suitable 
for  frequent  service  in  outlying  dis- 
tricts and  as  feeders  to  the  main  lines. 
Unusual  body  style  has  been 
obtained  by  the  division  of  the  in- 
terior into  three  com])artnients,  two 
of  which  seat  six  passengers  and  the 
third,  five.  P2ach  compartment  has  an 
entrance  and  exit  door  at  the  right 
side,  within  5  ft.  of  the  left  end  seat. 
This  arrangement  is  expected  to  re- 
duce loading  and  unloading  time. 
Crowding  is  eliminated,  and  a  sem- 
blance of  ])rivacy  is  created  by  the 
compartments  and  the  22  in.  wide 
individual  seats. 


2 — Operator's  seat  is  in 
the  front  compartment 
placed  high  above  the 
front  wheels.  Fare  re- 
ceptacle is  at  the  left 
of  the  operator 


4 — Over-all  width  has 
been  reduced  to  that 
of  the  conventionai 
automobile  for  flex- 
ibility  in  traffic 


The  division  of  the  interior  into 
separate  cross-wise  compartments 
raised  the  problem  of  fare  collection. 
This  problem  has  been  met  with  an 
ingenious  remote  fare  collecting  sys- 
tem. Fares  are  deposited  in  a  slot 
in  the  stanchion  alongside  of  each 
seat.  The  passenger  deposits  the  cor- 
rect coin  in  the  slot  as  he  is  seated, 
and  it  is  then  carried  by  an  electro- 
pneumatic  transfer  system  to  in- 
dividual glass  recejHacles  in  the  front 
compartment  where  it  is  checked  by 
the  operator.  Each  glass  rece])tacle 
represents  a  seat ;  those  seats  occu- 
I)ied  by  passengers  should  show  a 
coin  in  the  corres])onding  receptacle. 
.Seats  occupied  are  indicated  by  small 


electric  lights  beside  the  operator. 
The  operator  can  transfer  the  coins, 
individually  or  collectively,  from  the 
receptacles  to  a  Johnson  fare  box 
which  counts,  separates,  then  drops 
the  coins  into  a  change-making  ap- 
paratus. Passengers  can  secure 
change  from  the  operator  by  insert- 
ing their  money  in  a  separate  transfer 
tube,  which  delivers  it  to  the  opera- 
tor, and  receiving  the  correct  amount 
in  return.  Transfers,  tickets  and 
])asses  can  also  be  exchanged  in  this 
manner. 

\n  electric  sign  prominently  lo- 
cated on  the  front  end  of  the  bus 
automatically  displays  the  words 
"Standing  Room  Only"  when  all 
seats  are  occupied.  This  will  inform 
awaiting  i>assengers  who  may  not 
wish  to  ride  as  standees,  and  thus 
avoid  unnecessary  stopping.  The 
three  compartments  have  a  total 
standing  room  capacity  of  seventeen. 

Over-all  completed  weight,  includ- 
ing the  lOO-hp.  engine,  has  been  heUl 
to  less  than  7.500  lb.  l)y  the  design  of 
a  new  type  of  chassis  and  body  struc- 
ture, and  the  liberal  use  of  duralumin. 

By  attaining  flexibility  in  traffic, 
maximum  acceleration  and  decelera- 
tion with  comfort  to  passengers, 
quick  loading  and  unloading,  it  is 
believed  that  automobile  performance 
is  insured  with  this  vehicle. 
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Pertinent  Briefs 


Designed  for  use  in  general 
service  shops  and  garages, 
this  lathe  possesses  sim- 
plicity of  control.  It  is 
built  in  five  sizes,  ranging 
from  10  in.  to  18  in.,  and 
has  an  eight-speed  selective 
geared  headstock.  Two 
levers  are  used  to  get  24 
changes  of  feed,  and  by 
means  of  a  slip  gear  48 
changes  are  possible. 
Manufacturer :  LcBlond 
Machine  Tool  Company, 
Cincinnati,  Ohio. 


Sheet  dryer  for  blueprints,  nega- 
tives, blue  line  and  brown  line 
prints  up  to  24  in.  wide  is 
equipped  with  an  electric  heater 
for  110  or  220-volt  circuits. 
With  a  chromium  plated  cyl- 
inder it  can  be  adapted  for  dry- 
ing photo  prints.  It  is  also 
furnished  with  gas  heater. 
Manufacturer :  C.  F.  Pease 
Company,  Chicago,  111. 


Aluminum  lightning  arrester  can  be  used 
on  cars  and  in  generating  plants  and 
substations,  indoors  or  outdoors.  With 
this  type  there  is  no  need  for  pole  ar- 
resters. Arrester  is  made  up  of  groups 
of  aluminum  cells  in  series,  filled  with 
a  fluid  and  supported  from  porcelain 
covers  to  prevent  vibration  and  short 
circuits.  Manufacturer :  General  Elec- 
tric Company. 


Mica  undercutter  is  equipped  with  a  portable  motor, 
i  hp.,  mounted  in  a  universal  swivel  yoke,  and  a  flexible 
shaft,  5  in.  long.  The  driving  shaft  is  chucked  in  the 
collet,  and  has  a  universal  joint  to  allow  undercutting 
of  railway  motors  without  dismantling  them.  It  is 
also  equipped  with  an  adjustable  depth  gage  and  two 
guide  rollers  with  angular  adjustment.  Manufactur- 
er :  Keller  Mechanical  Engineering  Corporation, 
Brooklyn,  N.  Y. 


Pneumatic  concrete 
breaker  weighs 
72  lb.  It  is  said 
that  it  runs 
smoothly  and 
with  little  vibra- 
tion, thus  reduc- 
ing fatigue  to  the 
operator.  It  re- 
quires a  J-in.  air 
hose  and  connec- 
tions. Any  ordi- 
nary form  of  tool 
made  from  hexa- 
gon steel  with 
plain  hexagonal 
collar  shank  can 
be  used  with  it. 
Manufact  u  r  e  r  : 
Sullivan  Machin- 
ery Company, 
Xew  York. 


No  mechanical  connections  feature  this 
electric  speedometer  which  has  only 
two  elements,  an  indicator  and  a 
converter.  The  latter  is  assembled 
directly  on  the  sleeve  of  the  driven 
gear  without  reduction  through  an 
adapter,  and  is  connected  to  the  in- 
dicator by  a  six-wire  cable.  The 
indicator  contains  a  motor  operated 
by  battery  current.  Manufacturer  : 
Stewart-Warner,  Chicago.  111. 


Tie  renewal  machine  removes  old  ties  from  the  track 
without  need  of  digging,  and  inserts  new  ties  without 
disturbing  ballast.  The  old  tie  is  pushed  out  as  the 
new  tie  goes  into  place.  This  work  can  be  done  in 
twelve  minutes  with  a  crew  of  three  men.  Manufac- 
turer :  Nicholas  R.  West,  Hobart  Building.  San 
Francisco,  Cal. 
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in  New  Equipment 


Tree  wire  has  protection  against  wear  from  rubbing  against  tree  limbs.  The 
protection  is  obtained  by  an  armor  of  brakehnmg  wrapped  around  the 
rubber  compound  insulation.  This  wire  is  marketed  under  the  trade  name 
of  Okolast.    Manufacturer:  Okonite  Cable  Company,  Passaic,  N.  J. 


"Coinstile"  is  entirely  mechanical:  no 
electrical  connections  are  necessary. 
Installation  is  made  by  simply  bolt- 
ing down  level.  Patented  cam 
mechanism  makes  opening,  locking, 
ejection  of  coins,  registration  and 
silencing  positive.  Rotary  move- 
ment of  arm  is  retarded  in  last  10 
deg.  of  turn.  Passage  space  is  19 
in.  wide.  Manufacturer :  Ameri- 
can Turnstile  &  Supply  Company, 
140  Libertv  Street,  New  York,  N.  Y. 


Electric  dual  twist  and  hammer 
drill  can  bore  with  equal 
facility  into  wood,  metal  and 
masonry.  It  can  also  be  used 
for  grinding,  scratching  or 
buffing.  The  tool  is  furnished 
in  a  case  with  star  and  twist 
drills.  Manufacturer :  Wo- 
dack  Electric  Tool  Corpora- 
tion, Chicago,  111. 


Sand  blast  helmet  of  rubber 
is  fitted  with  a  curved 
windor  which  gives  oper- 
ator clear  vision.  Window 
is  protected  against  break- 
age by  a  wire  screen. 
Both  glass  and  screen  are 
replaceable.  An  attach- 
ment on  the  helmet  sup- 
plies the  operator  with 
clean,  water-washed  air. 
Manufacturer :  Pangborn 
Corporation,  Hagerstown, 
Md. 


Portable  crane  for  general  utility  service 
can  be  obtained  in  heights  varying  from 
6  to  14  ft.,  and  capacities  from  500  to 
2,000  lb.  Four  types  of  frames  are  avail- 
able :  Telescopic,  hinged,  revolving 
telescopic  and  revolving  hinged.  Hand 
worm,  hand  spur  or  electric  worm  drive 
are  offered  as  standard.  Manufacturer : 
Lewis-Shepard  Company,  Watertown, 
Mass. 


A  complete  shop  is  offered  in  one  machine,  which  combines  all  the  necessary  wood- 
working units,  each  being  individually  driven  by  the  same  motor.  The  standard 
equipment  supplied  consists  of  saws,  rip  saw  unit,  saw  table,  swing  arm,  cross-cut 
head,  jointer,  band  saw,  lathe,  shaper,  raortiser  and  boring  atUchment  '^'~—'-~ 
turer :    Porter-Cable-Hutchinson  Corporation,  Syracuse,  N.  Y. 


Manufac- 
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New  Products  for 


Trolley  Bus  Operation 


Developed  by  the 
Ohio  Brass  Company 


Welded  all-steel  construction  makes  this 
six-spring  trolley  base  for  trolley  buses 
33J  per  cent  lighter  than  previous  models, 
without  sacrifice  of  strength.  A  rubber 
block  instead  of  buffer  springs  provides 
an  adequate  buffing  protection,  and  a 
main  bearing  of  Timken  adjustable  roller 
bearings  allows  maximum  freedom  in 
lateral  movement 


Insulated  adjustable  crossovers  for  trolley  bus  overhead 
have  a  higher  and  longer  wood  beam  than  standard, 
which,  with  the  air  gap,  provides  the  additional  insula- 
tion necessary  at  crossings  of  positive  and  negative 
wires.  These  crossovers  are  adjustable  to  any  angle 
from  45  to  90  deg.,  and  are  designed  for  one  wire 
over  one  wire,  one  wire  over  two  wires,  two  wires  over 
one  wire  (as  illustrated),  or  two  wires  over  two  wires 


An  acute  angle  crossover  requires  a  long  pan,  but  this 
does  not  allow  the  wheel  of  a  trolley  bus  swivel  harp 
to  operate  correctly  unless  a  guide  runner  is  placed  in 
the  pan.  The  guide  of  the  illustrated  crossover  is 
operated  by  a  trigger  mechanism,  which  places  the 
guide  runner  in  the  correct  position  when  the  trolley 
wheel  moves  under  one  of  the  trippers 


Spring  frog,  designed  for  use  at  points  where  positive 
operation  is  desired,  such  as  wyes,  loops  and  passing 
sidings.  The  spring  may  be  furnished  for  straight  line 
or  turn-out  as  needed 


With  the  swivel  casting  supported  on  the 
pole  head  by  a  4J-in.  ball  bearing  a  free 
rotating  action  is  provided  in  the  im- 
proved swivel  harp  and  wheel  unit.  Cur- 
rent from  the  wheel  is  shunted  around 
the  bearing.  Insulation  from  the  pole  is 
accomplished  by  a  rubber  sleeve,  which 
also  serves  to  silence  wheel  noise.  The 
4-in.  bronze  wheel  has  a  special  groove. 
Harp  castings  are  of  aluminum 
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For  operators  who  prefer 
the  shoe  type  of  collector 
and  lubricated  contact  wires,  a 
light-weight  swivel  harp  and 
shoe  unit,  complete  with  pole 
end  and  insulation,  has  been  devel- 
oped. Construction  features  are  p 
ball  and  socket  bearing  between  the 
shoe  and  harp ;  close  assembly  of 
swivel  joint  and  shoe,  permitting 
backing ;  convenient  mounting  of 
shoe,  allowing  quick  replacement ; 
copper  bearing  washer  of  ample 
capacity,  carrying  current  through 
the  ball  and  socket  without  pitting ; 
heavy  rubber  insulation,  and  stream- 
line design,  eliminating  overhead 
fouling 


When  it  is  desired  at  a  turn-out 
to  operate  certain  trolley  buses 
straight  through,  and  others 
around  the  turn,  an  electrically 
operated  frog,  consisting  of  two 
frog  pans  each  with  a  movable 
center  runner,  is  required.  The 
runners  are  linked  together 
mechanically  and  are  actuated  by 
two  solenoids.  The  runner  posi- 
tion in  the  frog  is  set,  as  for  an 
electrically  operated  track  switch, 
by  the  controller 


Light  weight  and  interchangeability  are 
features  of  this  insulated  approach.  It  is 
particularly  suitable  where  crossovers 
and  turn-outs  have  previously  required 
special  insulated  pieces.  One  end  is 
equipped  with  a  casting  which  tits  into 
the  wire  groove  of  a  frog  or  crossover  in 
place  of  the  cam  tip.  Provision  is  made 
for  locking  it  into  the  wire  groove  and 
also  for  dead-ending  trolley  wire  when 
approach  is  used  with  a  crossover  or 
frog.  Trolley  bus  overhead  requires  this 
approach  in  conjunction  with  live  rigid 
crossovers  at  crossings  where  the  angle  is 
less  than  45  deg.  and  where  insulation 
is  necessary 


>im«((|ip^ii<Mrwmj-1)!piirii'i| 
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This  trolley  pole,  designed  for  trolley  buses,  is  made  of 
heat-treated  seamless  steel  tube  with  an  opening  at  the 
harp  end  for  passing  the  cable  from  the  harp  to  the 
inside  of  the  pole.  A  second  opening  near  the  base 
provides  for  leading  the  cable  out  for  connection  with 
the  terminal  block  on  the  roof.  The  harp  end  is  de- 
signed to  fit  over  the  shank  of  the  two  harp  units, 
described  elsewhere  on  these  pages. 


The  new  touring  range  indicator  is  a  con- 
stant guide  to  the  driver,  for  it  warns 
him  by  flashing  a  light  when  he  reaches 
his  maximum  safe  touring  range,  usually 
12  ft.  from  the  center  line.  The  device 
consists  of  a  segment,  with  adjustable 
castings  at  the  ends,  which  is  mounted 
on  the  turret  of  the  trolley  base.  As  the 
turret  swings  it  engages  the  plunger  of 
a  switch  which  lights  the  signal. 


Where  trolley  buses  and  street  cars  use 
the  same  wires,  special  frogs  are  usually 
required  at  turn-outs.  Where  the  trolley 
bus  operates  in  one  direction  only,  either 
making  a  turn-out  or  going  straight 
through,  and  the  street  car  goes  in  the 
other  direction,  this  mechanically  oper- 
ated frog  may  be  installed.  A  treadle 
mechanism  in  the  negative  wire  throws 
a  deflector  in  the  frog  pan  to  give  the 
proper  setting.  Because  the  street  car 
does  not  use  the  negative  wire,  it  does 
not  affect  the  pan  operation 
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More  Comments  on  the 


The  thoughts  advanced  in  your 
business  platform  are  good  sense. 
You  appreciate,  as  well  as  I,  that  one 
cannot  change  humanity  and  its  busi- 
ness practices  at  a  stroke,  but  if 
enough  people  read  your  statement 
of  principles,  I  believe  that  it  will 
lend  impetus  to  some  careful  think- 
ing. 

There  is  no  doubt  in  my  mind  but 
that  this  country  will  ernerge  from 
the  present  crisis  in  a  satisfactory 
fashion,  largely  due  to  the  resource- 
iulness  of  our  people,  but  I  further 
think  that  the  recovery  will  be 
expedited  if  we  have  greater  leader- 
ship than  has  been  evidenced  up  to 
the  present  time. 

Samuel  Kahn, 

President, 

Market  Street  Railway, 

San  Francisco,  Cat. 

r 

I  have  read  your  platform  for 
American  business,  general  objec- 
tives, conclusions  and  check  sheet  of 
suggestions  and  I  am  gratified  to 
say  that  the  whole  program  meets 
with  my  heartiest  approval  and 
support.  The  presentation  of  this 
"statement  of  principles"  for  Amer- 
ican business  in  22  of  your  publi- 
cations will  undoubtedly  have  a  very 
wholesome    and    favorable    reaction. 

G.  D.  Crabbs, 

President, 

Philip  Carey  Company, 

Cincinnati,  Ohio 


I  have  read  with  a  great  deal  of 
interest  your  statement  of  principles 
for  American  business ;  and  while  I 
believe  the  statement  is  somewhat 
Utopian,  I  feel  that  such  belief  on 
my  part  detracts  in  no  way  from  the 
statement  and  manner  in  which  it 
should  be  received  by  American 
business. 

I,  to  some  extent,  question  para- 
graph No.  1  on  page  No.  3  under 
the  caption  "Maintenance  of  Estab- 
lished Standards  of  Living"  where 
you  state  in  effect:  "The  belief  that 
there  is  danger  of  a  general  over- 
production of  wealth,  that  technical 
development  necessarily  involves  un- 
employment, ...  is  an  economic 
fallacy."  While  I  believe  this  doesn't 
necessarily  produce  protracted  unem- 


ployment,  the   mechanization   of   in- 
dustry  cannot   avoid  temporary   un- 
employment,    which    condition    will 
exist  until  the  slack  has  been  taken 
up    through    the    creation    of    new 
avenues  of  endeavor,  or  the  shifting 
of  such  unemployment  to  other  lines 
of  industry  permitting  such  absorp- 
tion.    I  believe  this  fact  must  be  rec- 
ognized, and   if   in  business,  as  has 
been    suggested    in    your    statement, 
more  instruments  be  set  up,  the  evils 
of  unemployment  will  be  minimized. 
Another  matter,  which  to  my  mind 
has   caused   considerable   concern,   is 
the   habit   of   our  various   industries 
to   distribute  large   dividends  in   fat 
years.     It  occurs  to  me  that  a  rea- 
sonable amount   could   be   set  aside 
out  of  earnings  to  a  dividend  reserve, 
and  the  balance  of  earnings  to  go  into 
surplus.    I  believe  this  would  have  a 
tendency  to  stabilize  market  quota- 
tions  and   reduce   speculation   mania 
in     prosperous     times.      While     the 
stockholders  have  the  right  to  expect 
the  major  portion  of  earnings,  I  am 
of  the  impression  that  if,  after  paying 
a  reasonable  dividend,  an  additional 
amount  is  put  aside  for  the  purpose 
of  maintaining  such  reasonable  divi- 
dends in  periods  of  depression,  there 
will  be  a  greater  feeling  of  security 
and  a  more  steady  market  because 
of  the  fact  that  the  investor  is  more 
assured     of     a     continuous     return 
through   both    good    and   bad   times. 
I  believe  this  would  have  a  tendency 
to    eliminate    wide     fluctuations    in 
market  quotations  and  stabilize  stock 
equity    investments.      The    lure    of 
large    returns    in    prosperous    times 
invites  abnormal   speculation,  which, 
in  my  belief,  is  injurious  to  business 
generally,  as  evidenced  by  the  recent 
stock  market  collapse,  which  in   its 
incipiency  was  claimed  to  be  a  stock 
market    panic    only,    without    effect 
upon  business  generally.    The  fallacy 
of   this  thought   has,   unfortunately, 
been   strongly  demonstrated.    Earn- 
ings going  into  surplus  are  generally 
looked  upon  for  use  of  any  corporate 
purpose,  whereas  the  dividend  reserve 
would    readily   be   interpreted   as   a 
stablization  of  return. 
Another   matter   which    I    believe 


should  be  given  serious  consideration 
is  the  large  number  of  business  fail- 
ures, most  of  which,  I  dare  say,  have 
been  caused  by  the  lack  of  knowledge 
of  true  business  principles.  The 
small  concern,  principally,  conducts 
business  without  a  true  idea  of  costs, 
and  the  banks  are  led  to  lend  money 
on  statements  which  often  are  not 
reliable  because  of  the  lack  of  proper 
reserves  and  a  true  knowledge  of 
cost  accounting.  It  is  my  belief  that 
if  some  agency  could  be  set  up,  prob- 
ably by  the  banks,  thereby  accoun- 
tants could  be  available  for  the  prep- 
aration of  statements  to  be  given  the 
banks  as  a  basis  for  credit,  unwise 
loans  could  be  avoided,  and  concerns 
that  would  otherwise  be  doing  busi- 
ness to  an  ultimate  failure,  could  be 
persuaded  to  retire  before  disaster 
overtook  them. 

We  have  agencies  in  different  cities 
which  make  it  possible  for  industrial 
enterprises  to  receive  the  benefit  of 
such  studies,  but  as  a  rule  the  cost 
incident  to  such  examination  and 
audit  is  prohibitive,  and,  therefore, 
not  availed  of.  If  the  government 
will  persist  in  adopting  a  paternal 
attitude  toward  industry,  it  seems  to 
me  this  is  one  avenue  along  which 
it  could  exert  its  influence  and  help. 
On  the  other  hand,  if  it  is  a  matter 
for  the  banks  throughout  the  country, 
I  believe  a  contributory  plan  could 
be  devised  by  means  of  which  the 
cost  could  be  shared,  and  the  banks 
ultimately  save  money  through  the 
elimination  of  bad  loans. 

John  L.  Swope, 

Vice-President, 

United  Railways  &  Electric  Company 

of  Baltimore 

r 

I  have  read  through  the  statement 
of  "Principles  for  American  Busi- 
ness." My  initial  reaction  is  that 
they  set  up  excellent  ideals.  How- 
ever, reduced  to  practicalities,  I  am 
inclined  to  think  that  the  greatest 
hinderance  to  accomplishment  lies  in 
the  difficulty  of  bringing  about  a 
standardization  of  ideas  as  to  what 
might  be  termed  "business  morality." 
In  other  words,  until  the  millenium, 
we  will  have  with  us  the  individual 
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Business  Platform 


operating  and  manufacturing 
executives  of  the  electric  railway 
industry  praise  the  principles  that 
were  outlined  in  the  proposed 
platform  for  American  business 


who  is  willing  to  take  advantage  of 
those  who  hew  to  the  line  of  such 
ideals  as  you  have  set  forth.  Regard- 
less of  all  that,  whatever  of  good  may 
be  accomplished  in  such  a  movement 
should  be  striven  for. 

Another  factor  of  interference 
which  is  economic  in  its  operation  is 
that  "prosperity,"  as  such,  possibly 
cannot  be  a  continuing  process.  I 
am  inclined  to  view  it  as  only  the  rise 
to  the  crests  of  waves  in  the  ordinary 
course  of  business  cycles.  Corrective 
down  swings  are  Ijound  to  occur. 
Just  to  what  extent  we  can  regulate 
the  violence  of  fluctuations  and,  what 
is  more  important,  the  social  effect 
thereof,  is  impossible  of  determina- 
tion. There  are  probably  involved 
some  problems  of  sociology  and  social 
readjustment  as  well  as  those  of  busi- 
ness management. 

W.  S.  FiNLAY,  Jr., 

President, 
West  Penn  Railways 

T 

I  read  with  greatest  interest  the 
proposed  business  platform  and 
wish  to  compliment  you  on  the 
clear,  concise,  correct  manner  in 
which  this  has  been  assembled  and 
in  which  it  has  been  presented  to  your 
readers.  It  seems  to  me  that  you 
have  covered  the  field  very  thor- 
oughly and  as  I  am  wholly  in 
accord  with  the  principles  which  you 
have  stated  I  have  no  suggestions  or 
criticisms  to  offer. 

C.  H.  King, 

President, 
Ohio  Brass  Company 


I  have  looked  over  the  statement 
of  principles  and  feel  very  much  in 
accord  with  them.  The  problem,  of 
course,  is  to  have  them  put  into 
effect,  and  I  have  no  doubt  that  pre- 
sentation in  your  numerous  publi- 
cations will  be  mighty  helpful. 

W.  H.  WOODIN, 

President, 
Avurican  Car  &  Foutidry  Company 

T 

I  think  the  plan  sets  out  admirably 
the  general  objectives  for  sound 
business  development.  I  am  im- 
pressed with  the  thought  that  the 
plan  requires  for  its  success  a  greater 
degree  of  co-operation  between  in- 
dustries than  is  now  permissible 
under  federal  laws.  I  suggest  as  one 
of  the  objectives  such  modification 
of  the  Sherman  Act  and  the  Clayton 
Act  as  will  permit  the  kind  of  co- 
operation which  has  been  so  well 
set  out  in  this  memorandum.  I  am 
inclined  to  the  opinion  that  our 
present  situation  is  due,  in  part,  ,at 
least,  to  the  fact  that  our  political 
policies  do  not  square  with  our 
economic  interests. 

P.  H.  Gadsden, 

Vice-President, 
United  Gas  Improvement  Company 

T 

The  statement  of  principles  for 
American  business  is  quite  impressive 
and  seems  to  me  logically  a  basis  in 
the  betterment  of  sound  business. 

There  is  one  item  that  caused  me 
to  hesitate  as  I  read  over  the  printed 
plan.     Under  No.  1,  Maintenance  of 


Established  Standards  of  Living,  the 
last  line  of  the  recommendation  reads : 
"...  thereby  raise  the  standard  of 
living  of  the  American  people."  In 
view  of  the  fact  that  it  is  realized 
today  that  the  .standards  of  living  are 
no  longer  considered  the  bare  neces- 
sitfes  of  food,  clothing  and  shelter — 
that  our  standard  of  living  today  is  on 
a  much  higher  level  than  was  ever 
before  attained  by  any  people  of  the 
earth — I  wonder  whether  the  recom- 
mended ending  here  should  not  read : 
"Thereby  maintain  the  present  stand- 
ard of  living  of  the  American  people." 
These  are  times  in  which  courage 
and  sound  business  thoughts  must 
dominate  and  your  program  seems 
quite  timely  and  appropriate  to  the 
cause.  VV^    H    CORDES, 

Advertising  Manager, 
American  Steel  &  Wire  Company 

T 

I  have  read  with  interest  your 
platform  for  American  business  be- 
cause I  have  been  giving  considerable 
thought  to  this  subject.  In  principle 
I  agree  with  the  idea  that  industry 
must  do  a  better  job  of  co-operation, 
co-ordination,  and  planning.  Carry- 
ing on  propaganda  along  this  line  is 
bound  to  stimulate  the  thinking  of 
business  executives  all  over  the  coun- 
try. My  one  criticism  of  the  plat- 
form is  that  in  its  very  nature  it 
deals  with  generalities.  It  seems  to 
me  that  one  of  the  real  weaknesses 
of  most  associations,  chambers  of 
commerce  and  other  bodies,  is  their 
ability  to  pass  generalized  resolutions 
without  offering  any  detailed  or 
specific  plan  of  transforming  gen- 
erality into  a  reality. 

Lewis  H.  Brown, 

President, 
Johns-Manville  Corporation 

T 

Undoubtedly  this  presentation  of 
your  "Platform  for  American  Busi- 
ness," which  I  consider  most  effec- 
tive, will  greatly  help  in  stimulating 
the  interest  of  the  business  man  in 
your  valuable  contribution  to  the  busi- 
ness thought  of  the  time. 

T.  Fitzgerald, 

Vice-President  and  General  Manager, 
Pittsburgh  Raihvays 
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News  of  the  Industry 


Improvement  Projects 


Sacramento,  Cal. — Keeping  its  year- 
old  promise  to  the  city,  the  Sacramento 
Northern  Railway  will  start  its  five-year 
street  paving  program  here  at  once. 
The  five-year  program,  to  cost  $250,000, 
comprises  paving  or  repaving  sections 
of  the  thoroughfares  as  agreed  on  the 
road's  franchises,  between  the  tracks  and 
for  a  space  on  the  outsides. 

San  Francisco,  Cal.  —  Grant  of  the 
supplementary  permit  asked  by  the  Mar- 
ket Street  Railway  for  the  proposed  ex- 
tension of  the  Turk  Street  line  out  Turk 
from  Divisadero  to  Arguello  and  thence 
out  Balboa  to  30th  Avenue,  has  been  recom- 
mended by  City  Engineer  O'Shaughnessy. 

Chicago,  111. — Extension  of  station 
platforms,  and  other  improvements  now 
being  made  over  the  Chicago  Rapid 
Transit  system,  are  progressing  satis- 
factorily. Steelwork  has  been  installed 
at  fifteen  stations  where  platforms  are 
being  lengthened. 

+ 

Montreal,  Que.  —  Another  move  has 
been  made  in  connection  with  the  pro- 
posal for  a  subway  system  for  Montreal. 
The  idea  is  to  submit  the  plan  to  citi- 
zens to  find  out  the  public's  attitude 
t.oward  the  new  project.  The  estimated 
cost  for  subway  lines  such  as  proposed 
would  be  between  $65,000,000  and  $67,- 
000,000,  and  it  would  be  necessary  for 
the  city  to  guarantee  the  bonds  to  be 
floated  by  the  Montreal  Tramway  to 
finance  the  project. 
-f 

New  York,  N.  Y.— First  bids  for  con- 
struction of  the  Sixth  Avenue  subwav 
are  being  advertised  by  the  Board  of 
Transportation.  The  bids  are  for  the 
section  extending  from  53rd  Street  to 
43rd  Street.  They  will  be  opened  May 
19.  The  new  subway  is  to  be  con- 
structed in  four  sections.  Bids  for  the 
second  section,  from  43rd  to  33rd 
Streets,  are  expected  to  be  advertised 
before  the  end  of  May,  and  the  remain- 
ing two  sections  some  time  during  the 
summer. 


Fare  Changes 


Pasadena,  Cal.— The  Railroad  Com- 
mission has  extended  until  May  IS.  1931, 
the  time  limit  under  which  Pacific  Elec- 
tric Railway  is  to  carry  out  changes  in 
its  bus  service  and  passenger  fares  here 
under  terms  of  a  recent  order  of  the 
commission  making  extensive  changes 
and  revisions  therein.  The  city  re- 
quested that  no  changes  be  made  in  the 
service  and  fares  until  the  new  equip- 
ment, provided  for  in  the  commission's 
previous  order,  is  available  for  service. 
The  company  has  agreed  to  that  re- 
quest^  

{Continued  on  Page  272) 


Public  Relations  a 

Major  Maryland  Topic 


More  than  ordinary  interest  attached  to 
the  meeting  of  the  Alaryland  Utilities  As- 
sociation held  at  the  Lord  Baltimore  Hotel, 
Baltimore,  on  April  10.  Some  300  dele- 
gates attended  the  sessions,  which  lasted 
all  day,  with  a  dinner  dance  in  the  evening. 
After  the  entire  association  was  called  to 
order  and  welcomed  by  President  R.  E. 
Town,  of  the  Potomac  Edison  Company, 
the  "electric  eye,"  or  photo-electric  tube 
relay,  was  demonstrated  by  R.  H.  Maxwell 
of  the  Westinghouse  Company.  Separate 
sessions  of  the  transportation,  electric  and 
gas  groups  were  then  held  for  the  rest  of 
the  morning,  after  which  the  entire  body 
assembled  for  luncheon.  .\t  the  afternoon 
session  William  Knowles  Cooper  spoke  on 
tendencies  at  home  and  abroad :  Frank  R. 
Phillips,  on  the  progress,  development  and 
future  prospects  of  utilities ;  and  Lloyd  C. 
Thomas,  on  the  romance  of  radio. 

.At  the  meeting  of  the  transportation 
group,  which  was  presided  over  by  .\drian 
Hughes,  Jr.,  Halbert  O.  Crews,  supervisor 
of  public  relations  Chicago  Surface  Lines, 
emphasized  the  necessity  of  meeting  the 
public  face  to  face.  He  outlined  the  or- 
ganization of  a  speakers'  bureau  for  the 
purpose  of  informing  the  public  on  utility 
subjects.  The  speakers  are  men  picked 
from  the  employees  because  of  their  ability. 
They  are  trained  especially  for  the  work. 
and  know  their  subjects  thoroughly  before 


The  Business  Outlook 

BUSINESS  has  been  backsliding 
since  the  slight  spring  stimulus 
spent  its  force  the  latter  part  of 
March.  Security  markets  have  closely 
followed  suit  and  commodity  prices 
continue  their  relentless  movement 
tow.ird  inconceivably  low  levels. 
Seasonal  building  improvement  seems 
to  be  weakening  again,  and  carload- 
ings  still  show  little  more  than  sea- 
sonal recovery.  Hope  of  reversal  of 
the  downward  drift  of  steel  produc- 
tion persists,  and  inarked  increase 
in  automotive  requirements  becomes 
doubtful,  .^s  first  quarter  business 
bumps  on  the  bottom,  there  appears 
no  immediate  and  definite  beginning 
of  recovery.  Governor  Norman's  mis- 
sion has  apparently  meant  nothing 
more  than  further  futile  effort  to 
force  short-term  money  rates  lower 
in  hope  of  melting  frozen  long-term 
investment  funds.  Our  idle  gold  hoard 
piles  up  without  increasing  the  means 
of  payment  by  credit  expansion  be- 
cause of  paralysis  of  banking  policy, 
thus  prolonging  price  deflation,  irn- 
poverishing  ourselves  as  well  as  the 
world  and  making  poor  old  Midas 
appear  a  piker  by  comparison. 

— The  Business  Week. 


going  out.  Nearly  300  calls  a  year  are 
received  by  the  Chicago  Surface  Lines 
alone  for  speakers.  In  connection  with 
the  addresses,  stereopticon  pictures,  movies 
and  talking  pictures  are  all  used  to  good 
effect.  The  work  of  these  men  has  resulted 
in  a  wonderful  change  in  public  sentiment. 
Good  management  and  good  service,  Mr. 
Crews  holds,  are  fundamentals  that  can  be 
told  about  to  good  effect  by  the  speakers. 
Charles  Gordon,  managing  director 
American  Electric  Railway  Association, 
(.Continued  on   Page   273) 


James  Dalrymple  on  World 
Tour 

James  Dalrymple,  formerly  manager  of 
the  Glasgow  Corporations  Tramway,  re- 
cently reached  Vancouver,  B.  C.  where 
he  is  making  a  short  stop-over  during  a 
tour  of  the  world.  An  authority  on  local 
transportation  with  a  reputation  that  is 
world-wide,  Mr.  Dalrymple  was  con- 
strained to  comment  on  the  local  situation 
complicated  by  the  appearance  of  the  threat 
of  competition  from  buses  run  inde- 
pendently. 

He  states  that  while  conditions  in  Eng- 
lish cities  differ  from  those  in  Canada,  he 
believes  that  as  cities  increase  in  density 
in  population,  street  cars  become  still  more 
economical  as  a  means  of  transportation. 
In  Glasgow  competition  between  bus  and 
street  car  services  was  intense,  but  the 
street  car  more  than  maintained  its  place. 
Today  in  that  Scottish  city,  by  a  graded 
ticket  price  system,  a  passenger  can  travel 
20  miles  for  4  cents,  the  maximum  fare, 
1  mile  for  2  cents,  and  half  a  mile  for  1 
cent.  He  stressed  the  fact  that  through 
intensive  maintenance  and  improved  track 
companies  in  the  United  Kingdom  were 
endeavoring  to  reduce  noise  as  much  as 
possible. 

Mr.  Dalrymple  recently  made  an  investi- 
gation and  a  report  for  the  city  on  the 
tram  svstem  in  Buenos  .\ires. 


Governor  Signs  New  York 
Unification  Bill 

Governor  Roosevelt  of  New  York  on 
April  23  signed  the  Downing-Steingut 
transit  unification  bill  which  will  per- 
mit the  Transit  Commission  to  adopt 
formally  a  plan  for  the  unification  of  rapid 
transit  facilities  in  New  York  City.  The 
measure  incorporates  the  major  features 
of  the  Untermyer  transit  unification  plan. 
It  authorizes  the  creation  of  a  Board  of 
Transit  Control  of  nineteen  members,  ten 
to  thirteen  of  whom  may  be  appointed  by 
the  Mayor.  The  5-cent  fare  is  assured  in 
the  present  bill  by  the  exemption  from 
taxation  of  the  securities  to  be  issued  by 
the  proposed  Board  of  Transit  Control. 
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Carrying  the  Message  to  the  Consumer 


Exterior  view  of  the  Public  Service 
advertising  bus.  "Miss  South  Jersey." 
The  new  bus,  a  unit  of  Public  Service 
Co-ordinated  Transport.  Newark,  N.  J., 
will  be  used  to  advertise  the  various  sea- 
shore and  other  long-distance  bus  routes 


and  to  distribute  advertising  matter  and 
time-tables.  The  new  bus  is  artistically 
painted  and  the  interior  comfortably 
equipped  with  lounge  seats,  with  chairs 
and  with  a  radio.  Its  mission  will  be 
state-wide. 


Franchise  Proposal 
Withdrawn  at  Calumet 

Calumet  Railways.  Inc..  has  withdrawn 
from  the  cities  of  Hammond.  East  Chicago 
and  Whiting.  Ind.,  the  service-at-mst 
franchise  offer  presented  a  year  ago.  The 
Council  of  Hammond  had  twice  rejected 
the  plan.  Inasmuch  as  the  franchise  stip- 
ulated that  it  must  be  accepted  in  identical 
form  by  the  three  communities  concerned, 
railway  officials  felt  that  nothing  was  to 
be  gained  by  leaving  the  matter  open.  The 
company  proposed  to  spend  between  $2,000,- 
000  and  $3,000,000  in  rehabilitating  the 
railway  system  of  the  three  cities. 

Late  in  1929  a  syndicate  of  business  men 
of  the  Calumet  district  backed  by  the  Mid- 
land United  Company,  as  minority  stock- 
holder, bought  the  Hammond.  Whiting  & 
East  Chicago  Railway  at  foreclosure.  Sub- 
sequently the  Calumet  Railways,  Inc.,  was 
chartered  as  the  successor  company.  A 
service-at-cost  franchise  was  presented  to 
the  boards  of  works  of  the  three  citi-s  on 
March  12.  1930.  In  Hammond  and  Whit- 
ing the  franchise  was  received  favo-ably. 
but  the  East  Chicago  board  of  works  never 
acted  upon  the  proposal.  Twice  the  Ham- 
mond Council  voted  against  the  franchise. 
The  Whiting  Council  never  acted  upon  it. 

Hammond,  Whiting  and  East  Chicago 
form  an  important  part  of  the  well-known 
Calumet  region  of  Indiana.  Local  trans- 
portation is  for  the  most  part  provided  at 
present  by  the  Shore  Line  Motor  Coach 
Company,  a  subsidiary  of  the  ^Midland 
United  Company.  Had  the  franchise  been 
approved,  the  Calumet  Railways  would 
have  taken  over  the  Shore  Line  buses,  re- 
habilitated the  railway  and  co-ordinated 
rail  and  coach  services. 


Many  Subjects  Before  Summer 
Meeting  of  Pacific  Claims  Men 

The  executive  committee  of  the  Pacific 
Claims  Agents'  Association  met  in  the 
offices  of  W.  H.  Moore,  claim  agent  of  the 
San  Diego  Electric  Railway,  Union  Build- 
ing, San  Diego,  Cal.,  recently,  and  it  was  ,  _ _. 

decided  to  hold  the  next  annual  convention  I  ever  cash  was  paid  as  fare  would  be  con 


of  the  association  at  Stockton,  Cal.,  Aug. 
f).  7  and  8.  At  the  Stockton  convention 
])apers  on  the  following  subjects  will  be 
read: 

"Unique  Methods  of  Locating  Witnesses 
to  Accidents,"  by  Harry  Woodrow,  assistant 
claim  agent  Key  System,  Inc.,  Oakland, 
Cal. ;  Marshall  Widenor,  assistant  claim 
asent  San  Diego  Electric  Railway ;  J.  N. 
Shrader,  chief  investigator  Los  Angeles 
Railway,  and  M.  R.  Poundstone,  Pacific 
hlectric  Railway,  Los  Angeles. 

"Some  Lessons  I  Have  Learned  from 
Dealing  with  Claimants,"  by  O.  S.  Krog- 
.stad,  chief  claim  adjuster  Pacific  North- 
west Public  Service  Company,  Portland. 
Ore. 

"Some  Methods  That  Have  Proved  Suc- 
cessful in  Securing  the  Co-operation  of 
Attorneys  in  Adjusting  Instead  of  Litigat- 
ing Claims,"  by  J.  H.  Handlon,  claim  agent 
Market  Street  Railway,  San  Francisco. 


"What  Can  We  Do  to  Improve  the  Per- 
sonnel of  Our  Juries,"  by  Melvin  C.  Chap- 
man, Jr.,  claims  attorney  Key  System,  Inc., 
Oakland,   Cal. 

"The  Relationship  of  the  Claim  Agent 
with  the  Community  and  the  Local  Bar 
A.ssociation,"  by  Thomas  G.  Aston,  claim 
agent  Spokane  United  Railways,  Spokane, 
Wash. 

"What  Should  Be  Done  with  Claims  for 
Alleged  Personal  Injury  Arising  from  Very 
Minor  Automobile  Accidents,"  by  A.  E. 
Nicoletti,  claim  agent  Key  System,  Inc., 
Oakland,  Cal. 

"Is  It  Good  Policy  to  Try  to  Collect  for 
Damaged  Equipment  and  Other  Property?" 
by  H.  D.  Turner,  chief  clerk  Pacific  Electric 
Railway,  Los  Angele.s,  Cal. 

"What  Has  Been  Done  to  Enforce  the 
Ethics  of  the  State  Bar  Association  in  Cali- 
fornia Relative  to  Ambulance  Chasing,"  by 
B.  C.  Sterry,  general  attorney  Los  Angeles 
Railway. 

"Trend  of  Recent  Decisions  in  Personal 
Injury  Cases,"  by  A.  L.  Levinsky,  attorney 
Stockton  Electric  Railway,  Stockton,  Cal. 

"What's  New  in  Claims  Work" — Discus- 
sion to  be  led  by  C.  M.  McRoberts,  general 
claim  agent  I.^s  Angeles  Railway,  Los 
Angeles,  Cal. 


Essential  Service  Says  Com- 
mission About  Railways 

In  its  report  to  Governor  Caulfield 
covering  the  years  1929  and  1930,  the 
Missouri  Public  Service  Commission,  in 
commenting  on  street  railway  conditions  in 
the  state,  said  that  the  industry  is  the 
victim  of  the  evolution  in  transportation. 
It   continued: 

Nevertheless,  it  is  rendering  an  essential 
service  and  must  be  maintained.  On  its 
own  initiative  the  commission  authorized 
new  fare  schedules  in  St.  Louis  and  Kansas 
City  designed  to  yield  additional  revenue 
without  increasing  the  rate  of  fare  to  the 
regular  rider.  The  commission  feels  that 
the  new  schedules  have  been  successful  in 
operation  and  have  been  favorably  received 
by  the  riding  public. 

The  commission  points  out  that  the  new 
schedules  applied  to  Missouri  street  rail- 
ways for  the  first  time  the  principle  imder- 
lying  water,  gas.  steam  and  electric  rates 
that  the  unit  charge  should  decrease  with 
increased  use  of  the  service. 


Railway  Helps  Community  Chest  Drive 


Salt  Lake  City's  annual  Community 
Chest  drive  took  place  during  the  iieriod 
from  March  3  to  10  inclusive.  It  was 
effectively  advertised  and  supported 
through  the  co-operation  of  the  Utah 
Light  &•  Traction  Company.  Among  other 
things  the  company  donated  a  street  car 
for  advertising  purposes,  and  then  con- 
tributed all  cash  received  on  this  car  during 
the  six  days  it  operated  (from  March  2  to 
7  inclusive).  Tickets,  tokens  and  trans- 
fers were  accepted  in  the  regular  manner, 
but  it  was  made  plain  to  riders  that  what- 


sidered  as   being  contributed  to  the  chest. 

The  car  was  run  from  9  a.m.  to  4 :30 
p.m.  on  a  different  line  each  day,  on  regu- 
lar schedules,  the  routes  being  chosen  from 
those  most  liberally  patronized. 

In  addition  to  the  display  material  on 
the  outside  of  the  car,  signs  were  promi- 
nently displayed  inside  showing  the  various 
member  agencies  of  the  chest  and  pointing 
out  what  had  been  accomplished  by  the 
chest  during  the  past  year  in  furnishing 
relief  to  the  needy. 

The  car  proved  to  be  a  very  valuable 
medium  of  publicity  for  the  chest. 
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Fare  Changes 


(Continued  from  Page  270) 

Yonkers,  N.  Y. — This  city  lost  on 
April  16  in  its  attempt  to  prohibit  the 
Public  Service  Commission  from  hear- 
ing the  application  of  the  Yonkers  Rail- 
road for  an  increase  in  fare  rates. 
■f 

Gary,  Ind. — The  Gary  Railways  re- 
ports that  many  regular  Gary  Railways 
patrons  are  availing  themselves  of  low 
rates  of  fare  provided  by  the  weekly 
pass  and  the  token  under  the  new  fare 
structure  placed  in  effect  on  March  29. 
The  fare  structure  includes  a  weekly 
pass  selling  for  40  cents  which  entitles 
the  bearer  to  an  unlimited  number  of 
rides  during  the  week  at  S  cents  per 
ride.  A  token  rate  of  six  for  50  cents  is 
also  in  effect.  The  straight  cash  fare  is 
10  cents.  The  10-cent  zone  limit  was 
extended  in  some  instances  under  the 
commission  order.  Intermediate  fare 
zones  between  Gary  and  Hammond  and 
Gary  and  Indiana  Harbor  were 
abolished.  A  cash  fare  of  20  cents  be- 
tween Gary  and  Hammond  became 
effective  under  the  new  zoning  svstem. 

Louisville,  Ky. — No  appeal  will  be 
made  of  the  Federal  Court's  decision  in 
the  Louisville  Railway  case,  Mayor 
William  B.  Harrison  has  announced.  He 
said  he  believed  an  appeal  would  be 
useless  and  involve  needless  expense.  A 
statement  made  by  him  was  concluded 
as  follows:  "The  court's  findings  of  the 
facts  and  its  application  of  the  law  are 
sustained  by  the  findings  in  many  simi- 
lar cases  upheld  by  the  United  States 
Supreme  Court.  The  city's  position  will 
be  to  await  a  return  to  normal  business 
and  if  the  railway  patronage  shows  a 
sufficient  revival,  to  enter  its  claim  for 
reduced  fares  at  the  proper  time." 
■f 

St.  Louis,  Mo. — The  People's  Motor 
Bus  Company  announced  that  on  Sun- 
day, April  26,  it  would  adopt  the  2S-cent 
Sunday  pass  plan  that  has  been  used  by 
the  St.  Louis  Public  Service  Company 
for  several  years.  The  pass  will  entitle 
the  holder  to  an  unlimited  number  of 
rides  on  the  company's  bus  lines  in 
St.  Louis  and  St.  Louis  county  on  the 
date  of  purchase. 


Bus  Operations 


Atlanta,  Ga. — Pointing  out  that  legis- 
lation enacted  at  the  recent  extraordinary 
session  of  the  Georgia  General  Assembly 
affects  both  private  and  common  motor 
carriers,  James  A.  Perry,  chairman  of 
the  Georgia  Public  Service  Commission, 
has  issued  a  statement  emphasizing  some 
of  the  more  important  features  of  the 
regulatory  and  tax  measures.  No  owner 
or  operator  of  a  motor  vehicle  can  be 
considered  to  have  a  vested  right  to  use 
public  roads  of  Georgia,  and  no  per- 
petual franchise  to  use  such  public  roads 
can   be  granted,   the  chairman   declared. 

Trenton,  N.  J.— The  single-track  trol- 
ley line  connecting  Trenton  and  Camden 
will  be  replaced  by  fifteen  buses  of  Pub- 
lic Service  Co-ordinated  Transport  on 
permission  of  New  Jersey  Public  Utili- 
ties Commission. 


A.E.R.A.  Members 

Ever  watch  your  mother  bake  a 
cake?  She  puts  a  lot  of  things  into 
it,  her  best  thought  and  work — result 
AGOODCAKE. 

That's  compensation. 


Have  you  filed  your  application  for 
Exhibit  Space  at  the 

Atlantic  City 
Golden  Jubilee  Convention? 

If  not,  don't  delay.  Put  your  prod- 
uct on  display,  give  your  exhibit  your 
best  thought  and  work — result  MORE 
BUSINESS 

That's  compensation. 


APRIL     30 

closing  day  for  the  receipt  of  space 
requests.  You  are  cordially  invited. 
Get  some  Atlantic  City  sun  in  your 
system  for  next  winter's  big  business. 
The  E.XHiBiT  Committek 


Tulsa,  Okla. — .A.nother  step  was  taken 
in  the  litigation  to  prevent  operation  of 
jitney  service  here  when  District  Court 
Judge  Clendinning  granted  a  temporary 
injunction  to  the  United  Service  Com- 
pany to  restrain  operation  of  the  jitney 
lines.  Judge  Kennamer  in  the  federal 
court  recently  issued  an  injunction 
against  the  jitney  service  on  application 
of  the  Union  Transportation  Company 
and  the  Oklahoma  Union  Railway. 

Evansville,  Ind.  —  The  Evansville, 
Suburban  &  Newburgh  Railway  has 
been  authorized  by  the  Public  Service 
Commission  to  carry  freight,  as  well  as 
passengers,  on  its  proposed  bus  line  be- 
tween Boonville  and  Washington,  to 
operate  over  state  roads  Nos.  61  and  57 
via  Lynnville,  Winslow  and  Petersburg. 
Three  round  trips  will  be  made  daily, 
with  connections  at  Boonville  for 
Evansville. 

+ 

Jersey  City,  N.  J.  —  Public  Service 
Co-ordinated  Transport  proposed  to 
substitute  buses  for  trolleys  in  Hudson 
County.  The  four  lines  upon  which 
the  company  would  carry  out  the  sub- 
stitutes here,  with  the  retention  of  some 
trolley  service,  are:  Greenville,  Journal 
Square,  Montgomery  and  Jackson 
routes.  Permission  of  the  city  has  been 
obtained,  but  approval  of  the  Public 
Utilities  Commission  must  be  obtained 
before  the  change  can  become  effective. 
Independent  operators  ijppose  the 
change.  The  case  has  been  set  for  hear- 
ing on  May  14  and  15. 
+ 

Vancoiiver,  B.  C— The  City  Council 
has  appointed  a  committee  to  ascertain 
streets  that  could  be  used  for  the  bus 
service  contemplated  by  a  Liverpool, 
England,  syndicate.  Under  the  present 
agreement  between  the  city  and  the 
British  Columbia  Electric  Railway  the 
city  cannot  grant  another  franchise,  but 
it  can  issue  licenses  for  motor  coaches. 
C.  F.  Rymer,  representing  the  English 
syndicate,  wants  assurance  of  operation 
for  five  years  at  least,  with  fares  on  a 
zone  system  basis. 

Amsterdam,  N.  Y. — Petitions  for  re- 
hearings    in    proceedings    involving    the 


authorization  for  the  operation  of  bus 
routes  in  Amsterdam  were  denied  by  the 
Public  Service  Commission  on  March  Z7. 
The  commission  recently  authorized 
Charles  Vollmer  to  operate  additional 
bus  routes  here  and  removed  restrictions 
in  certificates  for  other  bus  routes  so  as 
to  permit  the  N'ollmer  buses  to  pick  up 
passengers  along  the  route  of  the  trolleys 
operated  by  the  Fonda,  Johnstown  & 
Gloversville  Railroad.  The  commission 
held  that  the  railroad's  petitions  for  re- 
hearings  in  the  proceedings  authorizing 
the  Vollmer  bus  routes  were  not  well 
taken. 

-f 

Los  Angeles,  CaL — -The  Pacific  Elec- 
tric Railway  has  been  authorized  by  the 
Railroad  Connnission  to  reroute  its 
motor  coach  line  No.  1  in  Glendale  from 
the  intersection  of  Broadway  and  Glen- 
dale Avenue  for  the  purpose  of  serving 
a  well-built-up  district  along  Lexington 
Drive,  not  now  served,  and  to  provide 
a  more  frequent  service  along  Verdugo 
Road  between  Broadway  and  Chevy 
Chase  Drive. 

-f 

Buffalo,  N.  Y. — Finis  is  being  written 
to  the  Buffalo  &  Williamsville  Railway, 
superseded  by  buses  last  September. 
Recently  the  first  of  tht  remaining  cars  , 
was  run  out  at  the  rear  of  the  carhouse 
on  the  bank  of  Ellicott  Creek  and  burned. 
Tracks  from  the  carhouse  to  Main  Street 
will  be  removed  at  once.  Plans  for  tak- 
ing up  the  rails  in  and  along  the  side 
of  Main  Street  have  not  yet  been  com- 
pleted. The  overhead  has  already  been 
taken  down  and  scrapped.  Only  old 
car  number  23  has  been  spared.  It 
stands  in  the  yard  at  the  rear  of  a  home 
in  Williamsville.  where  it  is  used  as  a 
playhouse  for  children. 


Service  Changes 


Oakland,  Cal.— The  East  Bay  Street 
Railways.  Ltd.,  has  been  authorized  by 
the  railroad  commission  to  discontinue 
street  car  service  on  40th  Street  and  a 
private  right-of-way  from  41st  Street 
and  Piedmont  Avenue  to  40th  Street  and 
San  Pablo  Avenue  in  Emeryville,  subject 
to  the  condition  that  East  Bay  Motor 
Coach  Lines,  Ltd.,  shall  commence 
simultaneously  the  operation  of  an  ex- 
tension of  its  bus  service  over  a  specified 
route.  Permission  is  also  granted  to  the 
coach  company  to  abandon  a  portion  of 
its  Excelsior  Avenue  bus  line  simultane- 
ously with  the  establishment  of  motor 
bus  service  on  40th  Street. 
■f 

Washington,  D.  C— The  Public  Serv- 
ice Commission  has  authorized  the  Cap- 
ital Traction  Company  to  shift  from 
street  car  to  bus  service  on  the  F  and 
G  Street  loop,  but  has  denied  the  Wash- 
ington Railway  &  Electric  Company's 
request  to  discontinue  its  bus  line  to 
Foxhall  Village  and  Potomac  Heights 
because  of  lack  of  patronage.  The  east 
terminal  of  the  Foxhall  Village-Potomac 
Heights  bus  line  will,  however,  be 
moved  from  Wisconsin  Avenue  and 
Reservoir  Road  to  Fifteenth  and  K 
.Streets  northwest  so  as  to  provide  a 
direct  downtown  service.  Discontinu- 
ance of  the  bus  line  now  operated  at 
nights,  Sundays,  and  holidays  between 
Potomac  Park  and  Nineteenth  Street 
and  Pennsylvania  Avenue  has  been  or- 
dered for  the  same  reason. 

(Continued   on  Page  273) 
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Service  to  Continue  in  Boise 

The  threat  made  by  the  Boise  Street  Car 
Company,  now  serving  Boise,  Idaho,  by 
bus,  to  discontinue  operations  on  April  1 
was  rescinded.  It  was  caused  by  the  recent 
passage  by  the  Legislature  of  an  auto- 
mobile license  tax  increase.  Following  the 
aimouncement  that  service  would  be  with- 
drawn, the  attorney-general  ruled  that  the 
company  would  be  exempt  from  certain  of 
the  state  fees.  Meanwhile,  the  company 
has  curtailed  services  and  cut  overhead 
expenses. 

Under  the  new  license,  the  company's 
annual  vehicle  tax  increase  was  $2,400. 
Along  with  this  tax  the  company  pays  a 
gasoline  impost  of  $500  a  month  and  other 
taxes.  The  company  operated  at  a  loss  in 
1929  and  1930,  but  continued  service  in  the 
hope  that  legislative  relief  might  be  ob- 
tained. A  bill  was  introduced  covering 
this  subject.  It  provided  for  a  tax  on 
the  gross  earnings  on  a  sliding  scale.  The 
bill  failed  in  the  Senate,  but  during  the 
period  the  bill  was  under  consider?tion  by 
the  Legislature,  both  houses  passed  a  meas- 
ure to  increase  the  license  taxes.  Company 
officials  decided  that  operations  under  these 
conditions  was  impossible. 


New  Fare  Schedule  Suggested 
for  Portland 

Engineers  of  the  Oregon  regulatory  com- 
mission have  made  the  following  recom- 
mendations relative  to  rates  and  service 
on  the  Pacific  Public  Service  Company's 
railway  in  Portland : 

Single  cash  fare  of  7  cents;  unlimited 
tickets  in  strips  of  ten,  60  cents ;  weekly 
pass  with  five  tickets  attached,  35  cents ; 
limited  school  children  tickets,  4  cents. 

Further  the  commission  has  recommended 
that  the  utility  spend  $812,000  on  modern- 
ization of  rolling  stock  and  other  equip- 
ment. 

The  present  cash  fare  charged  by  this 
utility  is  10  cents  per  passenger,  but  a 
weekly  pass  is  in  effect.  The  municipality 
asked  the  commission  to  reduce  the  fare 
to  5  cents.  The  company  contends  that  a 
combination  of  adverse  circumstances  ren- 
ders it  impossible  to  earn  a  reasonable 
return  on  the  railway  investment  with  even 
a  10-cent  fare.  With  this  the  regulatory 
authorities  agree  in  part.  At  a  further 
hearing  the  matter  of  proposed  free  use 
of  bridges  and  streets  by  the  operator 
will  be  discussed. 


Maryland  Topic 

(.Continued  from  Page  270) 

emphasized  that  the  speakers  can  work 
effectively  only  when  the  company  is  pro- 
ducing a  brand  of  service-  that  .they  can 
sell.  It  is  difficult  to  take  employees  out 
of  all  departments  and  make  salesmen  or 
advertising  men  out  of  them,  so  that  care 
is  necessary  in  the  selection  of  representa- 
tives. He  said  the  industry  was  relatively 
untrained  in  the  problem  of  meeting  com- 
petition, and  found  it  difficult  to  visualize 
the  application  of  merchandising  to  the 
daily  jobs  of  managing  an  electric  railway. 
As  to  the  present  business  situation,  Mr. 
Gordon  stated  that  the  electric  railways 
have  held  up  remarkably  well.  Employ- 
ment has  been  relatively  stable,  a  fact  note- 
worthy since  the  electric  railways  are  the 
largest  or  nearly  the  largest  employers  of 
labor  in  every  community. 

In  the  discussion,  H.  B.  Potter  pointed 
out  that  the  electric  railway  man  is  doing  a 
job  that  is  well  worth  while.    He  felt  there 


have  been  too  many  apologists  and  too  few 
real  representatives  of  the  railways.  The 
railway  man  should  have  no  inferiority 
complex. 

At  the  close  of  the  afternoon  session 
Adrian  Hughes,  Jr.,  of  the  United  Rail- 
ways &  Electric  Company  was  elected 
president  for  the  ensuing  year.  Other 
officers  elected  are  F.  A.  Mitchell,  vice- 
president;  W.  A.  Tobias,  treasurer,  and 
D.  E.  Kinnear,  'secretary.  R.  E.  Town, 
J.  E.  Heberle,  M.  J.  O'Connell,  F.  A. 
Alexander,  R  P.  Monsal  and  G.  P.  Man- 
gan  were  chosen  for  the  board  of  directors. 


Wage  Readjustment  Proposal 
in  St.  Louis 

With  the  purpose  of  operating  within 
its  income  until  the  present  general  de- 
pression passes  and  at  the  same  time  carry 
the  maximum  number  of  employees,  the 
St.  Louis  Public  Service  Company  has  sug- 
gested that  its  workers  agree  to  accept 
monthly  reductions  in  pay  up  to  10  per 
cent  of  their  present  salaries,  contingent 
upon  the  company's  income  for  the  month. 

Under  the  plan,  which  would  be  tentative 
and  in  effect  for  six  months,  effective  on 
May  20,  the  company  would  continue  to 
pay  officers  and  other  employees  90  per 
cent  of  their  present  wages  and  at  the  end 
of  the  month,  if  interest  requirements  have 
been  earned  over  and  above  the  operating 
expenses,  the  other  10  per  cent  would  be 
dispersed  for  that  month. 

If  the  company  should  fall  short  of  earn- 
ing enough  to  meet  the  interest  payments 
for  any  month  it  could  devote  up  to  10 
per  cent  of  the  employee's  wage  to  help 
make  up  the  interest  deficit. 

Under  no  circumstances  would  earnings 
be  applicable  to  security  holders  in  any 
month  in  which  employees'  wages  were  not 
paid  in  full. 


Financial  News 


(Continued  from  Page  272) 

Rochester,  N.  Y.— The  New  York 
State  Railways,  Rochester  Lines,  failed 
by  $367,410  to  make  the  guaranteed  6  per 
cent  return  on  operations  under  service- 
at-cost  during  the  year  ended  Dec.  31, 
1930.  City  Railway  Commissioner 
Barnes  says  the  adverse  contributing 
facts  were  the  economic  depression  and 
the   increased   use   of   the   private   auto- 


Coming  Meetings 

May  4-7 — International  Chamber 
of  Commerce,   Washington,   D.   C. 

May  14-15 — Middle  Atlantic  States 
Equipment  Men's  Association,  Wash- 
ington, D.  C. 

Jnne  8-11 — National  Association  of 
Purchasing  Agents,  Royal  York  Hotel, 
Toronto,  Ont.,  Canada. 

Jnne  10-12 — 27th  Annual  Meeting, 
Canadian  Electric  Railway  Associa- 
tion, Chateau  Frontenac  Hotel,  City 
of  Quebec,  Canada. 

AnjT.  6-8  —  Paclflc  Claim  Agents 
Association,   Stockton,   Cal. 

Sept.  26-Oct.  2 — Annual  Conven- 
tion, American  Electric  Railway 
Association,  Atlantic  City,  N.  J. 

Sept.  28-29 — Annual  Convention, 
National  Association  of  Motor  Bus 
Operators,   Atlantic  City,   N.  J. 


Buffalo,  N.  Y. —  Employees  of  the  In- 
ternational Railway,  under  the  Mitten 
co-operative  plan  now  own  11  per  cent 
of  the  common  stock;  12  per  cent  of  the 
preferred  shares  and  $600,000  par  value 
of  the  company's  bonds.  Three  new  rep- 
resentatives of  the  employees  have  been 
elected  to  the  board..  They  are  Stephen 
J.  Hanley,  president  of  the  company's 
co-operative  association;  George  Del 
Vecchio,  vice-president,  and  Joseph  B. 
Ross,  chairman  of  the  general  com- 
mittee under  the  Mitten  co-operative 
plan.  Mr.  Hanley  is  a  traveling  auditor; 
Mr.  Del  Vecchio  is  a  track  worker  and 
Mr.  Ross  is  a  clerk  in  the  track,  bridges 
and  building  department.  They  succeed 
Samuel  Haslam,  W.  W.  Owens  and 
Isidor  Spati  on  the  board. 

Canton,  Ohio — This  city  on  April  19 
had  only  a  bus  transportation  system 
with  the  suspension  of  railway  service 
by  the  Canton  Traction  Company. 
Emergency  transportation  service  is 
being  rendered  by  the  Canton  Motor 
Coach,  Inc.,  which  has  a  franchise 
covering  the  rest  of  the  city.  Railway 
service  between  Canton  and  Massillon, 
also  scheduled  to  be  suspended  on  April 
19,  will  continue  until  after  a  hearing 
scheduled  before  the  Public  Utilities 
Commission  on  May  10. 
-f 

New  York,  N.  Y.  —  For  the  eight 
months  ended  February  the  number  of 
passengers  carried  on  the  subway  di- 
vision of  the  Interborough  Rapid  Tran- 
sit Company,  the  Manhattan  Railway 
and  the  New  York  Rapid  Transit  Com- 
pany, operating  subsidiary  of  the  Brook- 
lyn -  Manhattan  Transit  Corporation, 
declined  to  1,316,588,484,  off  30,771,557, 
or  2.3  per  cent  from  the  corresponding 
preceding  period.  Passenger  revenues 
declined  to  $65,829,423,  off  approxi- 
mately $1,500,000  from  the  twelve 
months  ended  February,  1930.  In  con- 
sequence,_  the  city's  investment  in  the 
subway  lines  under  Contract  3  again  will 
be  on  a  non-paying  basis. 

Brooklyn,  N.  Y. — Certificates  for 
6,000  shares  of  Brooklyn-Manhattan 
Transit  Corporation  preferred  stock 
were  recently  turned  over  to  1,400  em- 
ployees of  the  system  who  bought  it 
under  the  employees'  stock  ownership 
plan,  the  first  payment  having  been 
made  in  1926.  Deductions  from  salaries 
were  made  at  the  rate  of  $1  a  share 
every  month  for  55  months.  In  totals, 
the  cost  to  the  employees  was  only 
$330,000,  vvhereas  the  present  market 
quotation  gives  their  holdings'  a  value  of 
$540,000.  The  stock  was  offered  at  $75 
a  share,  the  difference  between  $55  and 
$75  being  made  up  by  dividends  during 
the  time  of  payment  with  S  per  cent 
charged  for  interest  on  deferred  pay- 
ments. 


Regulation  and  Legal 


New  York,  N.  Y.— Prof.  William  Z. 
Ripley  of  Harvard,  said,  in  lecture  at 
Columbia  University,  that  creation  of  a 
cabinet  post — secretary  of  transportation 
— to  take  over  administrative  functions 
of  Interstate  Commerce  Commission, 
would  result  in  enforcement  of  discipline 
in  the  railroad  industry,  one  of  the 
things  it  needs  to  get  out  of  its  present 
condition.  He  predicted  that  such  a 
cabinet  post  eventually  would  be  created. 

iContinxied  on  Page  27<) 
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Transportation  to  Airport 
Is  Specialized  Service 

;,„  Airplane  passengers  demand  a  special- 
izetl  type  of  public  transportation  service 
to  and  from  landing  fields,  it  was  stated 
iu  a  recent  order  of  the  California  Rail- 
road Comniission,  to  which  it  appeared 
clear,  from  the  testimony,  that  airplane 
passengers  prefer  not  to  use  regular  bus 
or  street  car  service  in  traveling  between 
the  landing  field  and  their  ultimate  desti- 
'  nation. 

An  application  was  filed  by  Joe  Ferrant 
for  authority  to  establish  service  as  a 
common  carrier  for  the  transportation  of 
l)assengers  and  their  baggage  between  four 
locations  in  Los  Angeles  and  the  airports 
ill  Glendale  and  Alhainbra,  using  automo- 
biles and  charging  a  fare  of  75  cents  or  $1, 
according  to  the  point  of  origin. 

The  Original  Stage  Lines,  Motor  Transit 
Company  and  Pacific  Electric  Railway 
contended  that  they  offered  transportation 
service  sufficient  and  satisfactory  to  meet 
the  public  demand. 

The  applicant  said  he  proposed  to  arrange 
his  schedules  so  that  they  will  correspond 
with  the  arrival  and  departure  of  airplanes, 
which  of  necessity  are  somewhat  irregular. 
The  service  is  to  be  limited  to  passengers 
of  Western  Air  Express  and  Transcon- 
tinental Air  Transport,  using  either  the 
Glendale  or  Alhambra  airport,  and  is  not 
to  include  any  intermediate  service. 

In  the  event  of  forced  landings  at  certain 
designated  fields,  applicant  proposes  to 
keep  in  touch  with  airplane  officials  and 
meet  all  airplanes  arriving  on  such 
schedules. 

Officials  of  both  Western  Air  Express 
and  Transcontinental  Air  Transport  tes- 
tified that  the  service  proposed  was  essen- 
tial to  the  adequate  ground  transportation 
of  their  passengers  and  that  by  far  the 
larger  percentage  of  such  passengers  pre- 
ferred a  specialized  service  of  this  type 
to  the  ordinary  methods  of  traveling  to 
and  from  the  landing  field. 

Pacific  Electric  Railway  operates  from 
the  downtown  section  of  Los  Angeles  to 
Glendale,  making  ten  stops  en  route  and 
transferring  to  buses  such  passengers  as 
desire  to  reach  the  airport.  The  wait  for 
a  bus  would  be  anywhere  from  20  to  50 
minutes.  Its  affiliate,  Motor  Transit  Com- 
pany, operates  a  ten-minute  bus  service  to 
Alhambra  airport  and  had  offered  to  render 
a  service  on  a  leased  car  basis  with  a 
guarantee  of  $30  per  day  for  each  car  so 
leased. 


Washington's  New  Parking 
Law  in  E£Eect 

After  the  first  day's  trial  of  Washing- 
ton's new  drastic  parking  law,  city  officials 
expressed  themselves  as  being  satisfied  that 
under  it  the  movement  of  traffic  was  expe- 
dited. The  new  law  became  effective  on 
April  22.  It  divides  the  downtown  section 
of  the  city  into  zones,  prohibits  parking 
in  the  central  business  district  until  after 
9 :30  in  the  morning  and  limits  parking  to 
one  and  two  hours  respectively  in  zones 
surrounding  the  central  area.  In  addition, 
parking  is  prohibited  on  the  flow  sides  of 
streets  leading  to  the  business  district  dur- 
ing rush  hours,  and  all  angle  parking  is 
abolished. 

Material  improvement  in  electric  rail- 
way schedules  is  expected  as  the  result  of 
the  new  parking  laws  and  other  new  traffic 
regulations  that  have  been  invoked.  One 
of  the  new  traffic  regulations  prohibits  the 
making  of  "U"  turns  on  F  and  G  Streets, 


important  street  car  routes.  -Another  new 
regulation  has  put  a  stop  to  the  cruising  of 
taxicabs  on  the  streets  of  dense  traffic. 

Within  a  short  time  steps  will  be  taken 
under  authority  granted  by  Congress  last 
session  to  prevent  the  use  of  sidewalk 
terminal  stations  for  interstate  buses.  The 
Public  Utilities  Commission  has  arranged 
a  Conference  with  bus  operators  next  month 
at  wliich  it  is  hoped  the  way  may  be  paved 
for  the  construction  of  a  union  bus  terminal 
providing  off-street  loading  facilities. 

City  officials  have  warned  the  operators 
of  one  interstate  bus  terminal  that  they 
must  refrain  from  allowing  their  buses 
to  be  parked  at  an  angle  to  the  curb. 
Further  violations  will  lead  to  the  arrest 
of  bus  drivers,  it  is  stated.  Traffic  offi- 
cials have  also  issued  orders  to  prevent 
trucks  from  backing  into  the  curb  to  load 
or  unload  merchandise. 


Regulation  and  Legal 


(ContiHiied  from  Page   273) 

Richmond,  Va. — The  State  Motor 
Vehicle  Commissioner  is  checking  all 
buses  and  trucks  operating  on  state 
highways  to  determine  if  load  weights 
comply  with  restrictions  of  the  highway 
department.  Court  proceedings  are 
threatened  against  violators  of  the 
state's  regulations. 

-f 

Syracuse,  N.  Y. — The  New  York 
State  Railways  has  obtained  an  order 
from  Judge  Bryant  broadening  the 
temporary  injunction  issued  a  few  weeks 
ago  which  further  restrains  the  Syracuse 
Auto  Rental  &  Taxicab  Company  from 
encroaching  on  the  railway's  business. 
The  original  injunction  directed  the  taxi 
operators  to  refrain  from  carrying  pas- 
sengers on  return  trips  to  the  downtown 
section  at  10  cents  each.  The  new  order 
restrains  the  cab  company  from  park- 
ing its  cars  at  places  other  than  desig- 
nated taxi  stands  and  from  soliciting 
fares  by  cruising  on  railway  streets. 
-f 

Baltimore,  Md. — The  Sun  Cab  Com- 
pany, Inc.,  has  won  its  contest  with  the 
Public  Service  Commission,  which  or- 
dered the  company  to  provide  $10,000 
and  $20,000  liability  insurance  for  each 
of  its  taxicabs  or  to  set  up  an  indemnity 
reserve  of  $100,000.  Later  the  commis- 
sion reduced  these  amounts  to  $5,000  and 
$10,000  or  a  reserve  of  $60,000.  The 
Court  of  Appeals  held  that  the  require- 
ment imposed  by  the  commission's  or- 
der is  legislative,  and  that  those  who 
use  the  roads  are  not  required  to  do 
anything  except  pay  their  taxes  and  the 
license  fees  required  by  the  motor 
vehicle  act,  until  the  Legislature  acts 
in  the  matter. 


General 


Cleveland,  Ohio — Offices  of  the  ac- 
counting division  of  the  Cleveland  Rail- 
way have  been  moved  to  the  ground 
floor  of  the  new  Midland  Bajik  Building 
in  the  Union  Terminal  area  to  expedite 
ticket  checking.  Other  offices  of  the 
company  will  be  moved  early  this  sum- 
mer to  quarters  being  prepared  on  other 
floors  of  the  building.  The  railway's 
offices  in  the  Hanna  Building  have  been 
gradually  vacated  since  the  first  of  the 
year.  The  Midland  Bank  Building  quar- 
ters will  not  occupy  as  much  floor  space 
as  in  the  Hanna  Building. 


Harrisburg,  Pa. — Chairman  W.  D.  B. 
Aiiiey,  of  the  reiinsylvania  Public  Serv- 
ice Comniission,  was  called  before  the 
House  of  Representative  committee  in- 
vestigating the  comniission  and  the  utili- 
ties on  .April  17.  He  was  wheeled  into 
the  room  and  up  to  the  witness  stand 
in  his  invalid's  chair  and  immediately 
was  subjected  to  an  examination  as  to 
the  activity  of  the  comniission  in  super- 
vising the  financing  of  the  utilities. 
-f 

Denver,  Col. — Lease  of  Si  lots  of  the 
Denver  Tramway  interurban  loop  to  the 
Loop  Auto  Parking  Company,  Inc.,  for 
ten  years  has  been  announced  as  a  result 
of  the  tramway's  abandonment  of  sev- 
eral tracks  which  have  not  been  used 
for  more  than  a  year.  Room  for  more 
than  125  cars,  a  service  station  and  four 
entrances  from  Fourteenth  and  Fifteenth 
and  Curtis  and  Arapahoe  Streets  will  be 
made  by  the  parking  company. 
-f 

San  Francisco,  Cal. — President  Samuel 
Kahn,  of  the  Market  Street  Railway, 
has  placed  the  silver  non-accident  trophy 
permanently  in  the  possession  of  28th 
Street  division  for  having  the  best  rec- 
ord for  1930.  It  was  believed  the  contest 
had  six  months  to  go,  but  it  was  decided 
that  since  28th  Street  had  a  definite  lead, 
there  was  no  good  reason  for  not  award- 
ing it. 

+ 

Chicago,  IlL — A  fleet  of  highway  vehi- 
cles, trains,  locomotives,  watercraft,  old 
and  new,  added  to  airplanes  and  dirigi- 
bles overhead,  will  be  utilized  to  tell  the 
story  of  100  years  of  advance  in  trans- 
port. Edward  Hungerford.  of  the  New 
York  Central  Lines,  stated  on  April  8, 
over  a  radio  network,  in  describing  plans 
for  the  transportation  exhibit  at  the 
Century  of  Progress  International  Ex- 
position to  be  held  here  in  1933.  Trans- 
portation will  be  dramatized  at  Chicago 
in  a  manner  that  will  excel  any  similar 
exhibit  hitherto  staged.  Mr.  Hungerford 
told  the  radio  audience.  The  trans- 
portation display  is  to  be  called  the 
"Travel  and  Transport  Show." 
■f 

St.  Louis,  Mo. — The  Board  of  Public 
Service  has  referred  to  Director  of 
Streets  and  Sewers  Brooks  for  recom- 
mendation a  proposal  that  the  curbed-off 
area  on  Delmar  Boulevard  between 
Kingshighway  and  Clara  Avenue  be 
eliminated,  that  the  strip  be  paved  and 
trolley  poles  placed  on  the  sidewalks  in- 
stead of  the  center  of  the  street  so  that 
all  vehicular  traffic  can  use  the  roadway 
for  its  entire  width.  Officials  of  the  St. 
Louis  Public  Service  Company  estimate 
it  would  cost  the  company  $120,000  to 
make  the  change,  including  its  share  of 
the  new  paving.  The  parkway  strip  is 
26  ft.  wide  and  the  company  would  have 
to  pave  about  18  ft.  of  this.  In  addition, 
the  movement  of  street  cars  would  be 
greatly  retarded.  Three  times  bills  for 
the  removal  of  the  parkway  have  been 
vetoed  bv  the  Mayor. 
-f 
New  York,  N.  Y.— The  .\ppellate 
Division  has  dismissed  the  proceedings 
brought  by  the  Second  .\venue  Railway 
and  the  New  York  Railways  Corpora- 
tion for  a  review  of  the  orders  of  the 
Transit  Comniission.  directing  them  to 
install  "dead-man's  buttons"  on  all  their 
one-man  cars.  Under  the  ruling  the 
order  must  be  complied  with.  In  sub- 
stance, the  companies  contended  that  to 
comply  with  the  order  would  burden 
them  undulv  because  of  the  cost. 
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PERSONAL  MENTION 


Messrs.  Bradley  and 

Moynihan  Are  Advanced 


largest  association  of  its  kind  in  St.  Louis 
and  St.  Louis  County  exclusively.  The 
membership  is  composed  of  employees  of 
the  railway  and  their  families  and  it  has 
assets  of  more  than  $5,500,000. 


Stanley  Clarke  was  re-elected  presi- 
dent of  the  St.  Louis  Public  Service 
Company  by  the  recently  elected  board 
of  directors.  Other  officers  named  are; 
S.  W.  Greenland,  vice-president;  T.  E. 
Francis,  general  attorney;  J.  D.  Evans, 
auditor;  W.  deW.  H.  Bradley,  secretary, 
and  W.  R.  Moynihan,  treasurer.  Mr. 
Bradley  has  been  assistant  secretary  and 
Mr.      Moynihan      assistant      treasurer. 


Kalden-Keystone  Studios 

W.  deW.  H.  Bradley 

Robert  E.  Maloney  of  the  law  firm  of 
Boyle  &  Priest,  and  Tom  K.  Smith, 
president  of  the  Boatmen's  National 
Bank,  have  been  elected  directors  to  suc- 
ceed the  late  Judge  Henry  S.  Priest  and 
George  W.  Wilson,  of  the  Mercantile 
Commerce  Bank  &  Trust  Company.  All 
other  directors  were  re-elected. 

Mr.  Bradley  was  born  in  Gloucester- 
shire, England,  on  Jan.  17,  1888.  He  was 
graduated  from  Cambridge  University  and 
is  a  member  of  the  English  bar.  Shortly 
after  the  outbreak  of  the  World  War  he 
joined  the  British  Expeditionary  Forces, 
■with  which  he  served  from  1914  to  1918. 
He  came  to  this  country  with  the  British 
Military  Commission  in  the  rank  of  Major, 
and  he  assisted  in  the  training  of  American 
troops  at  Camp  Devins  near  Boston. 

At  the  close  of  the  World  War,  Mr. 
Bradley  returned  to  this  country.  In  1919 
Tie  was  with  the  Boston  Legal  Aid  Society 
in  Boston.  Later  he  took  a  position  in  the 
patent  department  of  the  United  States 
Rubber  Company  at  New  Yorlf.  He  re- 
mained with  that  company  until  the  spring 
■of  1922  when  he  was  made  secretary  of  the 
Harbor  Drv  Dock  Company,  New  York 
City. 

While  in  New  York  he  had  become  ac- 
quainted with  Stanley  Clarke,  president  of 
the  St.  Louis  Public  Service  Company,  and 
J.  K,  Newman,  president  of  Newman, 
Saunders  &  Company,  Inc.,  who  later  re- 
organized the  St.  Louis  railway  system.  In 
the  early  fall  of  1924,  Mr.  Bradley  became 
secretary  of  the  reorganization  committee 
of  the  United  Railways  at  St.  Louis  and 
he  continued  in  that  capacity  until  Dec.  1, 
1927,  when  the  reorganization  was  perfected. 
As  soon  as  the  properties  of  the  United 
Railways  were  taken  over  by  the  St.  Louis 


iPublic  Service  Company,  Mr.  Bradley  was 
|elected  assistant  secretary  of  the  new  com- 
pany. Since  that  time  he  has  performed 
all  of  the  duties  of  secretary,  a  position 
never  officially  filled  until  now. 

Mr.  Moynihan  was  born  in  Ashland, 
Mass.,  on  Dec.  17,  1892.  He  was  educated 
in  the  primary  and  high  schools  of  Hol- 
liston,  Mass.,  and  later  studied  law  at 
Northeastern  College,  Boston,  Mass.  His 
first  job  was  with  the  Eastern  Massa- 
chusetts Street  Railway  in  the  summer  of 
1910,  when  he  was  a  chainman  for  an  en- 
gineering gang.  In  1911  he  joined  the 
Boston  &  Albany  Railroad,  and  for  seven 
years  held  various  positions  in  the  engi- 
neering, auditing  and  legal  departments 
of  that  road. 

When  the  United  States  entered  the 
World  War  he  volunteered  for  service 
with  the  Fourteenth  Engineers  as  a  private, 
but  came  out  with  a  first  lieutenant's  com- 
mission and  is  now  a  captain  in  the  Engi- 
neer's Reserve  Corps.  At  the  close  of  the 
war,  he  rejoined  the  legal  department  of 
the  Boston  &  Albany. 

In  France  Mr.  Moynihan  served  as  ad- 
jutant to  Col.  Albert  T.  Perkins,  who  was 
in  charge  of  all  of  the  light  railways  for 
the  American  forces  in  France.  Shortly 
after  the  close  of  the  war,  Colonel  Perkins 
was  made  general  manager  for  RoUa 
Wells,  receiver  for  the  United  Railways, 
and  early  in  1920,  Colonel  Perkins  induced 
his  old  adjutant  to  accept  the  post  of  as- 
sistant treasurer  for  the  receiver. 

In  the  latter  part  of  1923  the  health  of 
James  Adkins,  treasurer  for  the  receiver, 
began  to  fail.  Mr.  Moynihan  was  then 
made  treasurer,  but  Mr.  Adkins  continued 
to  serve  the  railway  as  consulting  treasurer 
until  Dec.  25,  1923,  when  he  died.  On 
Dec.  1,  1927,  the  railway  was  taken  over 
by  the  St.  Louis  Public  Service  Company, 
as  successor  after  sale  at  foreclosure  and 
Mr.  Moynihan  was  then  made  assistant 
treasurer  of  the  new  company,  the  official 
position  of  the  treasurer  not  being  filled 
then. 

In  addition  to  his  position  of  treasurer 
of  the  St.  Louis  Public  Service  Company, 
Mr.  Moynihan  is  president  of  the  Public 
Service   Savings   &   Loan   Association,  the 


Kftxden-Krystone  Studios 


M.  W.  Rew  Superintendent  of  . 
Transportation  at  Cleveland 

Morse  W.  Rew,  formerly  superin- 
tendent of  motor  coach  operations,  of 
the  Cleveland  Railway,  Cleveland,  Ohio, 
has  been  advanced  to  superintendent  of 
transportation  in  charge  of  all  coach  and 
car  operations.  The  position  has  been 
vacant  for  some  time.  Leonard  Rose, 
formerly  assistant  to  Mr.  Rew,  will  head 
the  division  for  maintenance  of  motor 
coach  equipment. 


W.  R.  Moynihan 
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M.  W.  Rew 


Also  announced  recently  was  the 
resignation  of  Charles  H.  Stanley, 
brother  of  the  late  railway  president, 
John  J.  Stanley,  as  superintendent  of 
materials  and  stores.  Mr.  Stanley  had 
been  in  the  company's  employ  21  years. 
A.  C.  Kennedy,  formerly  assistant  to 
Mr.  Stanley,  was  named  to  succeed  him. 

Under  the  changes  at  Cleveland,  the 
motor  bus  department,  which  had  been 
operating  as  a  separate  organization,  is 
fully  co-ordinated  with  the  rail  operat- 
ing organization.  Bus  maintenance  is 
placed  under  the  direction  of  Tom 
Nicholl,  superintendent  of  buildings  and 
equipment,  but  direction  of  bus  opera- 
tions is  under  Mr.  Rew  as  superintend- 
ent of  transportation,  with  authority 
over  both  cars  and  buses.  Previously 
the  track  and  line  department  personnel 
reported  direct  to  President  Alexander, 
but  henceforth  will  come  under  the  di- 
rect supervision  of  Ralph  Emerson,  vice- 
president  and  general  manager. 

Mr.  Rew  brought  to  his  work  at 
Cleveland  wide  experience  as  a  traffic 
expert  and  engineer.  He  was  graduated 
from  Grinnell  College,  Iowa,  and  from 
the  Massachusetts  Institute  of  Tech- 
nology. After  completing  his  course  at 
"Tech,"  Mr.  Rew  remained  there  two 
years  as  instructor  in  civil  engineering. 
Then  he  entered  upon  engineering  work 
in  traffic  and  allied  fields  which  resulted 
in  his  serving  in  Boston,  Cincinnati, 
Pittsburgh  and  other  cities.  Especially 
did  he  do  notable  work  as  chief  engi- 
neer of  the  Pittsburgh  Transit  Com- 
mission, and  as  assistant  to  A.  M.  Tay- 
lor, who  was  in  charge  of  the  division 
of  passenger  transportation  of  the 
Emergency  Fleet  Corporation. 


Merchant,  Banker 
and  Railway  Man 
P.  R.  T.  Receivers 

E.  L.  Austin,  Dr.  Herbert  J.  Tily  and 
Edward  Hopkiuson,  Jr.,  named  receiv- 
ers by  Judge  McDevitt  to  handle  the  af- 
fairs of  the  Philadelphia  Rapid  Transit 
Company  will  not  take  office,  so  the  court 
has  announced,  until  the  court  proceedings 
have  ended.  All  the  men  named  are  widely 
and  favorably  known  in  Philadelphia,  but 
of  the  three,  only  Mr.  Austin  has  had 
practical  experience  in  transit  affairs.  He 
is  widely  known  as  the  director-general 
of  the  Sesqui-Centennial  Exposition.  He 
was  born  in  Maryland  in  1^0,  and  went 
to  Philadelphia  in  1900,  entering  the  em- 
ploy of  the  Union  Traction  Company,  one 
of  the  roads  now  included  in  the  P.R.T., 
system,  as  a  conductor.  When  the  P.  R.  T. 
took  over  Union  Traction  he  was  trans- 
ferred to  the  office  force.  He  worked  as 
general  auditor  and  then  as  comptroller  in 
charge  of  financing  and  accounting.  He 
established  the  firm  of  Austin-Johnson, 
Inc.,  general  engineering  and  accounting,  in 

Dr.  Tily  is  president  of  Strawbridge  & 
Clothier,  chairman  of  the  public  utilities 
committee  of  the  Philadelphia  Chamber  of 


E.  L.  Austin 


Commerce,  and  vice-president  of  the  Phila- 
delphia Business  Progress  Committee.  He 
was  born  in  England  in  1866  and  started 
at  thirteen  years  as  cash  boy  in  the  store 
he  now  heads. 

Mr.  Hopkinson  is  chairman  of  Mayor 
Mackey's  finance  commission  and  a  mem- 
ber of  Drexel  &  Company  and  J.  P. 
Morgan  &  Company.  He  was  born  in 
Philadelphia  in  1885,  and  was  graduated 
from  the  University  of  Pennsylvania.  He 
completed  his  law  course  in  1910  and  was 
admitted  to  the  bar  the  same  year,  joining 
the  firm  of  Dickson,  Beitler  &  McCouch, 
which  he  left  in  1926  to  join  Drexel  & 
Company. 


Harry  T.  Edgar  Retires 

Harry  T.  Edgar,  associated  with 
Stone  &  Webster  in  managerial  work 
in  various  parts  of  the  country  for  32 
years,  has  resigned  from  that  organiza- 
tion. Mr.  Edgar  is  a  native  of  Griggs- 
town,  N.  J.  He  entered  the  utility  field 
in  1886  as  an  employee  of  the  Edison 
Electric  Illuminating  Company,  New 
Brunswick,  N.  J.,  soon  going  to  New 
York  with   the   engineering  department 


of  the  Edison  Electric  Light  Company, 
a  predecessor  of  the  General  Electric 
Company.  After  seven  years  of  con- 
struction work  he  became  secretary  and 
general  manager  of  the  Georgia  Electric 
Light  Company,  Atlanta.  In  1897  he 
entered  the  sales  field  and  spent  two 
years  in  the  electrical  apparatus  market 
in  New  York  and  New  England. 

Since  he  joined  Stone  &  Webster  in 
1899,  Mr.  Edgar  has  served  as  man- 
ager of  the  Lowell  Electric  Light  Cor- 
poration;   El    Paso    Electric    Company 


Northern  Texas  Traction  Company, 
Fort  \yorth;  and  Seattle  Electric  Com- 
pany, including  both  power  and  railway 
interests. 

For  some  years  now  Mr.  Edgar  has 
made  his  headquarters  at  Boston,  serv- 
ing as  district  and  division  manager  of 
the  Middle  West  district,  and  operating 
railway  and  power  properties  centering 
at  Houghton,  Mich.,  Paducah,  Ky.,  the 
Mississippi  River  Power  Company  at 
Keokuk,  Iowa,  and  lighting  systems  at 
Keokuk,  Fort  Madison  and  Dallas  City. 


James  W.  Welsh  Becomes 

Consultant  in  Traffic  Field 


James  W.  Welsh,  assistant  to  Presi- 
dent Joseph  H.  Alexander  of  the  Cleve- 
land Railway,  has  resigned  to  head  his 
own  organization  as  a  consulting  engi- 
neer specializing  in  traffic  problems.  He 
will  establish  New  York  headquarters 
at  Room  1310  in  the  Equitable  Life 
Building,  393  Seventh  Avenue,  New 
York,  with  a  branch  office  in  Cleveland. 
He  will  make  traffic  studies  and  surveys 
for  municipalities  and  transportation  or- 
ganizations. Mr.  Welsh  went  to  Cleve- 
land on  Sept.  1,  1929,  from  the  post  of 
executive  secretary  of  the  American 
Electric  Railway  Association  shortly 
after  the  Van  Sweringens,  through 
Metropolitan  Utilities,  Inc.,  took  con- 
trol of  the  Cleveland  Railway. 

As  a  specialist  in  traffic  engineering, 
Mr.  Welsh  devoted  much  of  his  time  at 
Cleveland  to  studies  for  the  proposed  co- 
ordination of  rapid  transit  and  the  sur- 
face lines,  and  of  the  application  of  the 
zone  fare  principle  to  Cleveland's  needs. 
According  to  Colonel  Alexander,  these 
studies  by  Mr.  Welsh  have  made  pos- 
sible increased  speeds  on  the  local  sys- 
tem and  have  resulted  in  many  operating 
economies.     Colonel  Alexander  said: 

We  feel  disappointed  in  losing  Mr.  Welsh 
ror  he  has  made  a  fine  record  in  the  field 
Of  research  with  this  company.  However, 
he  feels  that  hi.s  new  enterprise  will  offer 
him  a  wider  field  for  his  abilities,  and  we 
wish  him  success. 

Mr.  Welsh  went  to  the  Cleveland 
Railway  with  a  national  reputation  both 
as  an  electrical  engineer  and  a  traffic  ex- 
pert. Early  in  his  engineering  career 
he  became  intensely  interested  in  traffic 
problems  presented  with  the  expansion 
of  cities,  and  in  all  of  the  posts  he  has 
held  he  has  devoted  himself  unremit- 
tently  to  the  study  of  these  problems. 
As  secretary  of  the  association  Mr. 
Welsh  was  brought  constantly  face  to 
face  with  this  problem  as  one  of  the 
major  questions  before  the  industry  In- 
cidentally, in  that  post  he  was  afforded 
unusual  opportunities  for  study  not  only 
at  first  hand,  but  as  a  consequence  of  the 
extent  that  consideration  of  the  prob- 
lem entered  most  discussions  of  matters 
coming  before  the  association  for  con- 
sideration. Also  in  1924  as  a  member  of 
the  special  investigating  committee 
which  studied  transportation  conditions 
in  England,  France  and  Switzerland  and 
reported  progressive  developments  to 
American  operators  he  was  able  to 
broaden  his  grasp  of  the  subject.  To  a 
representative  of  Electric  Railway 
Journal,  a  few  days  ago,  he  said: 

I  have  felt  for  a  long  time  that  the 
traffic  problem  in  our  major  citTes  should  bl 


approached  from  a  new  angle.  We  are  too 
inclined  to  think  of  the  traffic  situation 
merely  as  a  problem  of  law  enforcement, 
rather  than  as  an  engineering  problem 

The  continued  growth  and  welfare  of 
cities  depends  as  much  on  efficient  use  of 
our  present  transportation  facilities  as  on 
the  providing  of  additional  ones.  In  view 
of  the  heavy  tax  burdens  of  most  com-, 
munlties,  we  should  be  sure  we  are  getting 
lOO  per  cent  use  from  the  facilities  we 
have  at  hand  before  assuming  new  burdens. 

Born  in  Springfield,  Ohio,  Mr.  Welsh 
obtained  degrees  at  Wittenberg  College, 
Harvard   University  and   Massachusetts 


J.  W.  Welsh 


Institute  of  Technology.  He  was  gradu- 
ated as  a  Bachelor  of  Science  in  elec- 
trical engineering  from  the  last  named 
institution  in  1903. 

After  periods  in  the  service  of  the 
National  Tube  Company  and  the  West- 
inghouse  Company,  he  went  with  the 
Pittsburgh  Railways  in  1906  as  an  as- 
sistant electrician.  In  1910  he  was  made 
electrical  engineer  and  three  years  later, 
as  an  additional  duty,  took  charge  of  the 
traffic  department. 

During  the  war  he  was  transportation 
engineer  for  the  Emergency  Fleet  Cor- 
poration. In  that  capacity  he  surveyed 
transportation  facilities  to  the  various 
ship  yards  along  the  Atlantic  coast. 
After  the  war  he  was  retained  as  special 
engineer  by  the  American  Electric  Rail- 
way Association  and  two  years  later  was 
promoted  to  executive  secretary.  Dur- 
ing his  ten-year  term  he  was  constantly 
consulted  in  the  traffic  surveys  under- 
taken by  electric  railways. 

During  the  readjustment  period  fol- 
lowing the  war,  Mr.  Welsh  assembled 
the  data  and  assisted  in  the  preparation 
of  the  case  for  the  electric  railways  pre- 
sented at  Washington  before  the  Fed- 
eral  Electric  Railway  Commission. 
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Adrian  Hughes,  Jr. 
Elected  President 
Maryland  Body 

Adrian  Hughes,  Jr.,  who  has  been 
elected  to  the  presidency  of  the  Maryland 
Utilities  Association  for  the  ensuing  year, 
is  one  of  the  more  prominent  of  the 
younger  executives  in  the  transportation  in- 
dustry. While  nearly  all  of  Mr.  Hughes' 
operating  experience  has  been  with  the 
United  Railways  &  Electric  Company  of 
Baltimore,  he  has  served  in  several  im- 
portant positions   in   different   branches   of 
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the  work.  At  present  he  is  on  the  execu- 
tive staff  of  the  general  manager.  Until  the 
operating  departments  were  consolidated  re- 
cently he  was  superintendent  of  bus  trans- 
portation, having  been  appointed  when  the 
position  was  created  in  1925.  During  his 
incumbency  there  has  been  a  steady  ex- 
pansion of  the  bus  system  of  the  Baltimore 
property. 

Before  his  connection  with  the  bus  sys- 
tem Mr.  Hughes  had  served  for  more  than 
ten  years  in  the  power  department,  the 
last  five  years  as  superintendent  of  power. 
Prior  to  assuming  charge  he  was  an  engi- 
neer in  the  distribution  division  for  four 
years  and  assistant  to  the  superintendent 
of  power  for  nearly  two  years. 

Mr.  Hughes  began  his  professional 
career  with  the  Carnegie  Steel  Company 
in  1912,  and  in  November  of  that  year  was 
made  general  foreman  of  the  electrical 
department  of  that  company,  which  posi- 
tion he  relinquished  when  he  joined  the 
United  Railways  in  1914.  He  was  bom 
in  Baltimore,  and  received  the  degree  of 
A.B.  from  Rock  Hill  College  in  1908.  His 
technical  education  was  obtained  at  Cornell 
University,  from  which  he  was  graduated 
in  1912  with  the  degree  of  M.E. 

Apart  from  his  duties,  Mr.  Hughes  has 
long  been  active  in  association  work.  He 
has  been  one  of  the  leaders  in  the  Mary- 
land Utilities  Association  since  its  forma- 
tion eight  years  ago.  As  vice-president 
and  chairman  of  the  program  committee  he 
was  largely  responsible  for  the  successful 
meeting  recently  held  in  Baltimore.  For 
some  time  he  has  presided  over  the  meet- 
ings of  the  transportation  group.  For 
many  years  he  has  been  among  the  leaders 
of  the  American  Electric  Railway  Associa- 
tion. At  present  he  is  a  member  of  the 
entertainment  com.mittee  and  a  member  of 
the  executive  committee  of  the  Transporta- 
tion and  Traffic  Association.  In  former 
years  he  was  active  on  the  power  commit- 


tees of  the  Engineering  Association.  He 
has  contributed  much  to  the  research  work 
on  bus  operation  and  on  substation  devel- 
opment by  his  active  participation  in  asso- 
ciation affairs.  Articles  by  him  based  on 
his  intimate  study  of  transportation  and 
engineering  subjects  at  first  hand  have 
appeared  in  Electric  Railway  Journal 
and  other  publications. 


A.  W.  Leonard  Made 
Chairman  at  Seattle 

A.  W.  Leonard  has  resigned  as 
president  of  the  Puget  Sound  Power  & 
Light  Company,  Seattle,  Wash.,  to  be- 
come chairman  of  the  company.  He 
has  been  connected  with  the  Stone  & 
Webster  interests  for  36  years,  more 
than  half  of  which  have  been  spent  in 
Seattle.  He  was  made  president  of  the 
Puget  Sound  company  on  Nov.  1,  1914, 
upon  the  death  of  Jacob  Furth.  Under 
his  presidency  the  company  won  the 
Charles  A.  Coffin  medal  in  1928  and  the 
Forbes  public  service  cup  in  1929. 

Mr.  Leonard  was  born  in  Monmouth, 
Me.,  in  1873.  His  early  affiliations  in- 
clude the  Edison  Electric  Illuminating 
Company,  Brockton,  Mass.,  of  which 
he  was  superintendent  and  manager. 
In  1901  he  went  to  Houghton,  Mich.,  as 
superintendent  of  the  Houghton  County 
Electric  Company,  later  becoming  man- 
ager, and  in  1905  he  was  appointed  man- 
ager of  the  Minneapolis  General  Electric 
Company,  later  becoming  vice-president. 
Still  later  he  became  district  manager  of 
the  Stone  &  Webster  interests  in  the 
Middle  West,  moving  to  Seattle  in  1912. 


Messrs.  Hannaford 
and  McPhail  Named 
to  Winnipeg  Board 

The  InsuU  interests,  of  Chicago,  having 
acquired  a  very  substantial  block  of  shares 
in  the  Winnipeg  Electric  Company,  Presi- 
dent Anderson  of  the  company  suggested 
at  the  recent  annual  meeting  that  these  in- 
terests be  represented  on  the  board  by  two 
directors  to  fill  vacancies.  To  that  end  he 
suggested  the  names  of  Foster  Hannaford, 
Chicago,  and  J.  A.  McPhail,  Sault  Ste. 
Marie,  Ont.  Incidentally,  Mr.  Anderson 
said  that  Nesbitt,  Thomson  &  Company, 
and  the  Power  Corporation  continue  their 
interest  in  the  company  as  heretofore.  In 
other    words,    the    Insulls    have    acquired 


common  stock  on  the  market  to  the  point 
where  they  now  have  a  very  substantial 
interest  in  the  company.  The  advent  of 
these  interests  in  the  affairs  of  the  com- 
pany will  not  mean  any  change  of  policy 
of  management  in  the  light,  power  and 
railway  system.  Other  directors  were  re- 
elected. 

Mr.  Hannaford  is  a  former  St.  Paul 
man,  son  of  J.  M.  Hannaford,  former 
president  of  the  Northern  Pacific  Rail- 
road and  now  vice-chairman  of  the  board 
of  this  road.  He  was  graduated  from  the 
Sheffield  Scientific  School  of  Yale  in  1908, 
and  after  two  years'  study  abroad  returned 
to  enter  the  service  of  the  Westinghouse 
Electric  Company  in  East  Pittsburgh,  as 
an  apprentice.     He  was  made  superintend- 
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ent  of  the  Twin  City  Rapid  Transit  Com- 
pany in  1924,  later  becoming  associated 
with  the  firm  of  Noyes  Brothers  &  Cutler, 
St.  Paul,  wholesale  druggists.  Last  June 
Mr.  Hannaford  joined  the  Middle  West 
Utilities  Company,  Chicago,  and  is  now 
assistant  to  the  president  of  that  company. 

Mr.  McPhail  is  a  man  of  wide  corpora- 
tion experience  and  a  lawyer.  He  was 
born  at  Bruce  Mines,  Ont.,  on  Feb.  7, 
1878,  and  was  graduated  from  Osgood 
Hall,  Toronto,  in  1900.  In  September  of 
that  same  year  he  was  admitted  to  the  bar. 
Among  his  many  other  activities  he  was 
an  alderman  at  Sault  Ste.  Marie  for  four 
years  and  was  Mayor  two  years. 

He  is  president  of  the  Great  Lakes 
Power  Company,  Algoma  District  Power 
Company,  International  Transit  Company, 
Lake  Superior  Power  Company,  Algoma 
Pyrites  Company,  St.  Mary's  River  Con- 
struction Company,  Superior  Alloys,  Win- 
nipeg Heating  Company,  and  Northern 
Public  Service  Corporation.  He  is  vice- 
president  and  director  of  the  FitzGerald 
Laboratories  of  Canada,  Middle  West 
Utilities  Company  of  Canada,  and  Stone 
Lumber  Company.  He  is  a  director  of 
InsuU,  Son  &  Company  of  Canada,  and 
chairman  of  the  National  Utilities  Cor- 
poration. 

• 

Professor  Riggs  in 
Engineering  Practice 

Henry  Earle  Riggs  will  devote  his  at- 
tention to  the  practice  of  engineering,  giv- 
ing particular  attention  to  problems  growing 
out  of  railroad  and  public  utility  regu- 
lation, with  offices  at  Ann  Arbor,  Mich. 
His  retirement,  on  June  30,  1930,  from 
active  administrative  and  teaching  work  at 
the  University  of  Michigan,  now  permits 
him  to  devote  his  entire  attention  to  en- 
gineering practice. 
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E.J.Jonas,  Ohio 
Equipment  Man, 
Heads  C.E.R.M.M. 

E.  J.  Jonas,  superintendent  of  equipment 
of  the  Cincinnati  Street  Railway,  Cincin- 
nati, Ohio,  was  elected  president  of  the 
Central  Electric  Railway  Master  Me- 
chanics' Association  at  the  meeting  held 
at  Toledo,  on  April  9.  Two  years  ago  he 
was  made  vice-president  of  the  association 
and  at  the  same  time  elected  chairman  of 
the  program  committee. 

Mr.  Jonas  has  been  prominent  in 
mechanical  and  electrical  engineering  cir- 
cles for  some  time.  In  addition  to  the 
active  part  that  he  has  long  taken  in  the 
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affairs  of  the  Central  .Association,  he  has 
also  contributed  to  the  work  of  the  Asso- 
ciation of  Equipment  Men,  Southern 
Properties,  by  participating  in  its  affairs. 
Mr.  Jonas  knows  his  subject  thoroughly 
and  knows  how  best  to  impart  information 
about  it  to  others,  a  most  important  talent. 
Moreover,  he  writes  with  ease  and  grace 
and  has  been  a  frequent  contributor  to 
Electric  Railway  Journal  on  cars, 
maintenance  and  other  topics  which  he  has 
made  peculiarly  his  own.  It  would,  in- 
deed, be  difficult  to  appraise  the  value  of 
his  contributions  to  the  industry  as  a  par- 
ticipant in  association  affairs  and  as  an 
author,  but  these  contributions  rank  high 
in  the  annals  of  the  progressive  thinking 
in  the  industry. 

Mr.  Jonas'  work  at  Cincinnati  and  on 
other  properties  has  won  for  him  regard 
as  an  authority  on  car  design.  That  he  is 
unusually  resourceful  is  attested  by  the 
fact  that  he  has  perfected  many  important 
mechanical  improvements  for  electric  rail- 
way equipment.  In  the  planning  and  con- 
struction of  the  new  $1,000,000  Winton 
street  car  repair  shops,  built  in  1927  by  the 
Cincinnati  Street  Railway,  he  played  an 
important  part. 

Mr.  Jonas  is  a  native  Cincinnatian.  He 
attended  Walnut  Hills  High  School  and 
received  his  technical  training  at  Ohio 
Mechanics  Institute  from  which  he  was 
graduated  as  an  electrical  engineer.  His 
first  position  in  the  electric  railway  field 
was  with  the  .St.  Louis  Transit  Company  in 
the  power  maintenance  department.  From 
1902  to  1921  he  was  employed  by  the  Cin- 
cinnati, Georgetown  &  Portsmouth  Trac- 
tion Company,  in  charge  of  power  and 
roadway.  He  came  to  the  Cincinnati  Trac- 
tion Company  in  November,   1921,  as  as- 


sistant to  F.  J.  Venning,  superintendent  of 
equipment  and  overhead  lines.  Shortly 
after  the  Cincinnati  Street  Railway  re- 
sumed the  operation  of  its  property  in  1926 
as  successor  to  the  Cincinnati  Traction 
Company,  Mr.  Jonas  was  appointed  super- 
intendent of  equipment,  which  position  he 
holds  at  the  present  time. 

Partly  as  a  compliment  to  Mr.  Jonas  and 
partly  because  the  electric  railway  en- 
gineers are  interested  in  the  improvement 
program  which  has  been  developed  by  the 
Cincinnati  Street  Railway,  the  next  meet- 
ing of  the  Master  Mechanics'  Association 
will  be  held  in  Cincinnati  during  the  month 
of  September. 


New  Purchasing  Agent 
at  Detroit 

Walter  S.  Brieden,  assistant  purchas- 
ing agent  of  the  Department  of  Street 
Railways,  Detroit,  Mich.,  has  been  pro- 
moted to  purchasing  agent  by  the  Street 
Railway  Commission,  filling  the  position 
vacant  since  the  removal  of  Harold  S. 
Owen,  a  Bowles  appointee,  shortly  after 
the  advent  to  office  of  Mayor  Frank 
Murphy.  For  ten  years  Mr.  Brfcden  has 
been  connected  with  the  purchasing  de- 
partment of  the  Department  of  Street 
Railways,  operating  the  municipal  rail- 
way and  bus  lines.  At  three  differ- 
ent times  in  the  past  he  has  been 
acting  purchasing  agent.  Before  he  en- 
tered the  service  of  the  city,  Mr.  Brieden 
was  with  the  purchasing  departments 
of  the  Timken  Detroit  Axle  Com- 
pany and  the  Wadsworth  Manufacturing 
Company  in  capacities  _  in  which  he 
gained  wide  experience. 


Bert  Gray  Heads  Houston 
Companies 

Bert  Gray  has  been  elected  president 
and  general  manager  of  the  Houston 
Electric  Company*  and  Galveston- 
Houston  Electric  Railway,  Houston, 
Tex.,  to  succeed  Jeff  L.  Alexander,  who 
has  been  transferred  to  New  York  by 
Stone  &  Webster.  Mr.  Gray  is  a  native 
of  Ohio.  Prior  to  his  becoming  con- 
nected with  the  Houston  Electric  Com- 
pany, 25  years  ago,  as  a  stenographer 
and  clerk,  he  was  deputy  county  clerk  of 
Fort  Bend  County.  He  has  been  claim 
agent  of  the  Houston  Electric  Company, 
Galveston-Houston  Electric  Company 
and  Galveston-Houston  Electric  Railway 
for  several  years. 


Bert  Gray 


J.  F.  McLaughlin  Elected 
President  of  Seattle  Utility 

J.  F.  McLaughlin  has  been  elected 
president  of  the  Puget  Sound  Power  & 
Light  Company,  Seattle,  Wash.,  to  suc- 
ceed A.  W.  Leonard,  made  chairman  of 
the  board.  Mr.  McLaughlin  brings  to 
his  new  executive  position  a  broad  back- 
ground of  practical  engineering  experi- 
ence. Equipped  with  a  high  school 
education,  he  started  in  the  public  utility 
field  twenty  years  ago  with  the  Woon- 
socket  and  Pawtucket  ( R.  I.)  properties 
in  a  clerical  position.  While  doing 
this  office  work  he  took  special  busi- 
ness and  technical  courses  at  Brown 
University,  and  it  was  not  long  before 
he  was  appointed  assistant  to  the  man- 
ager   of    the    utility    company.      Subse- 


J.  Frank  McLaughlin 


quently  he  was  sent  to  Texas  to  assist 
in  reorganizing  the  Eastern  Texas  Elec- 
tric Company,  later  being  made  super- 
intendent of  light  and  power  for  the  El 
Paso  Electric  Company  and  then  man- 
ager of  the  Baton  Rouge  Electric 
Company. 

When  the  Engineers  Public  Service 
Company  acquired  Virginia  Electric  & 
Power  Company  in  1925,  Mr.  Mc- 
Laughlin was  made  vice-president  in 
charge  of  the  Norfolk  division.  He  was 
later  appointed  operating  vice-president 
at  Richmond.  From  there  he  was  called 
back  to  Te.xas  as  district  manager  in 
charge  of  all  of  the  Texas,  Louisiana 
and  New  Mexico  properties.  While 
serving  in  this  capacity  he  was  elected 
president  of  the  Virginia  Electric  & 
Power  Company,  and  from  there  he  was 
made  operating  executive  of  the  Stone 
&  Webster  Service  Corporation,  having 
charge  of  the  operation  of  twenty  utility 
companies  located  in  the  south. 


Guy  C.  Hecker,  secretary  of  the 
American  Electric  Railway  Association, 
contributed  to  the  pre-convention  issue 
of  The  Foundry,  dated  April  15,  a 
brief  article  devoted  to  the  diversity  of 
castings  required  by  electric  railway 
lines.  He  said,  in  effect,  that  the  foun- 
dries get  a  good  share  of  the  $1,000,000 
which  is  spent  by  the  electric  railways 
daily  for  new  plant,  equipment  and  sup- 
plies. For  the  benefit  of  those  con- 
nected with  the  foundry  business  who 
might  not  be  fully  informed  on  the  ex- 
tent of  the  electric  railway  industry,  he 
reviewed  statistically  the  magnitude  of 
the  electric  railwav  industry. 
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W.  W.  Cooper  Retained  by 
California  Commission 

Walter  W.  Cooper  has  been  retained  to 
take  charge  generally  of  the  preparation 
of  cases  before  the  California  Railroad 
Commission,  the  employment  to  commence 
as  soon  as  Mr.  Cooper  can  bring  to  a  close 
his  existing  engagement  with  various  Cali- 
fornia cities,  by  which  he  is  employed  in 
rate  matters.  He  will  enter  upon  his  new 
work  not  later  than  July  1. 

Mr.  Cooper  will  maintain  a  constant 
check  on  the  rate  structures  and  earning 
conditions  of  the  various  utilities,  and  co- 
ordinate the  work  and  records  of  the  sev- 
eral departments  of  the  cominission  in 
handling  rate  cases.  He  has  had  a  broad 
and  valuable  training  and  experience  in 
representing  the  public  interest  in  rate 
matters.  The  California  Commission  has 
long  felt  the  serious  handicap  its  depart- 
ment experts  were  under  in  being  required 
to  build  up  a  rate  case,  testify  in  the  same, 
and  then  act  as  cross-examiners  of  utility 
witnesses.  In  this  work  it  is  expected  Mr. 
Cooper  will  be  a  great  benefit  to  its  pres- 
ent staflf. 

Mr.  Cooper  was  graduated  from  the  Uni- 
versity of  Minnesota.  He  has  been  asso- 
ciated with  C.  L.  Pillsbury,  consulting 
engineer,  in  connection  with  the  valuation 
of  various  public  utilities  in  the  District  of 
Columbia  for  the  utility  commission  there, 
with  the  late  Dr.  Edward  W.  Berais  in 
making  a  valuation  of  the  People's  Gas, 
Light  &  Coke  Company  for  the  city  of 
Chicago,  and  with  the  late  Dr.  Delos  F. 
Wilcox  in  valuation  work  or  reports  on 
various  light  and  power  companies  and 
electric  railways.  He  was  employed  by  the 
East  San  Francisco  Bay  cities  in  the  re- 
cent telephone  rate  case,  and  has  repre- 
sented the  cities  of  Oakland,  Sacramento, 
Stockton,  Tracy,  Fresno  and  Minneapolis 
in  utility  matters. 


A.  J.  Goedjen  Heads 
Wisconsin  Association 

A.  J.  Goedjen,  Green  Bay,  Wis.,  has 
been  elected  president  of  the  Wisconsin 
Utilities  Association.  Mr.  Goedjen  is 
division  manager  of  the  Wisconsin  Pub- 
lic Service  Corporation. 

E.  J.  Steinberg,  service  engineer  of 
the  Milwaukee  Electric  Railway  &  Light 
Company,  Milwaukee,  has  been  elected 
vice-president  of  the  association.  Ewald 
Haase,  vice-president  of  the  Milwaukee 
Gas  Light  Company,  has  been  re-elected 
treasurer. 

Mr.  Goedjen  has  had  extensive  train- 
ing with  public  utility  companies  in  the 
Middle  West.  A  graduate  of  the  Uni- 
versity of  Wisconsin,  he  took  the  Gen- 
eral Electric  Company's  test  course  for 
two  years,  and  then  spent  one  year 
drafting  and  designing  in  the  engineer- 
ing department  of  the  Commonwealth 
Edison  Company.  He  served  for  sev- 
eral more  years  as  superintendent  of  the 
meter  and  testing  department  and  later 
as  assistant  in  the  electrical  department 
of  the  Milwaukee  Electric  Railway  & 
Light  Company. 

He  then  became  electrical  engineer  of 
the  Merchants  Heat  &  Light  Company, 
Indianapolis,  in  which  capacity  he  su- 
pervised the  reconstruction  of  all  the 
electric  lines  and  substations  and  the 
electrical  equipment  of  the  power  plants 
of  that  company.  He  returned  to  Wis- 
consin in   1916  as  assistant  manager  of 


the  Wisconsin  Public  Service  Corpora- 
tion at  Green  Bay,  and  then  affiliated 
himself  with  the  Menominee  &  Marinette 
Light  &  Traction  Company  in  the  ca- 
pacity of  manager  for  six  years;  here 
also  he  played  a  prominent  part  in  the 
rebuilding  of  the  property. 


M.  C.  Smith  Takes  Over 
El  Paso  Post  as  President 

M.  C.  Smith  has  taken  up  his  duties 
at  El  Paso,  Te.x.,  as  successor  to  F.  J. 
Gannon,  president  of  the  El  Paso  Elec- 
tric Company,  promoted  to  the  Tampa 
Electric  Company,  Tampa,  Fla.  At  an 
informal  luncheon  arranged  in  his  honor 
at  noon  on  March  24,  Mr.  Smith  had 
an  opportunity  to  meet  heads  of  all  de- 
partments in  the  light  and  power  and 
railway  divisions. 

The  new  chief  executive  at  El  Paso 
brings  to  the  company  there  the  efficient 
handling  assured  by  unusual  capabilities. 


M.  C.  Smith 

plus  the  benefits  of  a  wide  experience 
together  with  inherent  qualities  that 
should  make  him  a  prime  favorite,  both 
within  the  company  circles  and  with  the 
citizens  of  El  Paso  at  large.  At  Baton 
Rouge,  from  which  property  he  trans- 
ferred to  El  Paso,  Mr.  Smith  made  a 
fine  record  and  took  an  active  interest  in 
all  constructive  civic  affairs.  There  he 
was  a  member  of  Baton  Rouge's  Indus- 
trial Commission  of  Five  which  did 
notable  work  in  advertising  the  city's 
advantages  as  an  industrial  center. 

His  service  as  manager  of  the  Baton 
Rouge  Electric  Company,  Baton  Rouge, 
La.,  and  as  president  of  the  Louisiana 
Steam  Products  Company  dates  from 
1926.  Under  his  management,  the  latter 
company  recently  completed  a  45,000- 
kw.  power  plant  at  Baton  Rouge  which 
embraces  many  features  of  construction 
unusual  in  power  station  practice.  Dur- 
ing the  five-year  period  under  Mr. 
Smith's  management  the  Baton  Rouge 
property  made  notable  progress. 

Mr.  Smith  is  a  native  of  Maine.  He 
was  graduated  from  the  University  of 
Maine  in  1912.  From  1912  until  1916  he 
was  stationed  at  Sydney,  Nova  Scotia, 
with  the  Cape  Breton  Electric  Com- 
pany, Ltd.  Beginning  as  student  engi- 
neer, he  worked  upward  through  the  po- 
sitions of  solicitor,  purchasing  agent  and 
assistant  to  operating  executives.  He 
became  superintendent  of  light  and 
power,  for  the  Cape  Breton  Electric 
Company,  Lt.,  in  November,  1915.  The 
following    spring    Mr.    Smith    was    as- 


signed to  the  Brockton  &  Plymouth 
Street  Railway  as  manager,  later  being 
transferred  to  the  Lowell  organization, 
where  he  gained  considerable  experience 
in  electrical  engineering. 

The  next  step  in  his  career  was  with 
the  Nova  Scotia  Tramways  &  Power 
Company,  to  which  he  went  in  1921,  as 
superintendent  of  the  light  and  power 
department,  later  also  taking  over  the 
supervision  of  the  tramway  department. 
Returning  to  Sydney  in  1923,  Mr.  Smith 
became  manager  of  the  Cape  Breton 
Electric  Company,  Ltd.,  and  remained 
there,  in  that  position,  until  1926  when 
he  was  sent  to  Baton  Rouge  as  manager 
of  the   Baton   Rouge   Electric   Company. 


A.  S.  Durrant  Retires  from 
General  Electric 

Arnold  Stuart  Durrant,  for  the  past  six 
years  vice-president  in  charge  of  commer- 
cial relations  of  the  International  General 
Electric  Company,  Inc.,  has  retired  from 
active  service  and  been  made  an  honorary 
vice-president  of  the  company  following 
a  connection  of  40  years  with  the  General 
Electric  organization. 

Upon  formation  of  the  International 
General  Electric  Company,  Mr.  Durrant 
was  made  manager  of  the  Department  of 
the  Americas.  In  1925  he  was  elected 
vice-president  in  charge  of  all  commercial 
relations  of  that  company.  He  is  on  the 
board  of  each  of  the  subsidiary  companies 
in  Argentina,  Brazil,  China,  Colombia, 
Cuba,  Mexico,  Porto  Rico  and  South 
Africa,  and  vice-president  also  of  those  in 
Colombia,   Porto   Rico  and   South   Africa. 

Mr.  Durrant  was  graduated  from  Uni- 
versity College,  London.  After  two  years 
of  further  education  in  Brussels  and  Paris 
he  returned  to  the  British  West  Indies, 
where  he  was  born.  In  1890  he  entered 
the  employ  of  the  Edison  United  Electric 
Company,  out  of  which  grew  the  Edison 
General  Electric  Company  and  later  the 
General  Electric  Company.  In  1896  Mr. 
Durrant  went  to  Schenectady.  In  1898  he 
had  charge  of  apparatus  sales  in  the  for- 
eign department,  and  in  1908  he  was  made 
responsible  for  the  handling  of  all  Cana- 
dian business. 


G.  G.  Landis  Is  Lincoln 
Chief  Engineer 

George  G.  Landis  has  been  advanced  to 
chief  engineer  of  the  Lincoln  Electric 
Company,  Cleveland,  Ohio,  manufacturer 
of  "Stable-Arc"  welders  and  "Line-Weld" 
motors.  Mr.  Landis  was  graduated  from 
Ohio  State  University,  where  he  completed 
the  course  in  electrical  engineering,  re- 
ceiving the  degree  of  bachelor  of  science 
in  electrical  engineering.  His  first  work 
was  with  the  General  Electric  Company 
in  the  design  of  small  motors.  He  later 
went  to  the  Westinghouse  Electric  Com- 
pany as  sales  engineer  for  central  station 
equipment.  Mr.  Landis  joined  the  Lincoln 
Electric  Company  eight  years  ago  to  as- 
sume charge  of  this  company's  experi- 
mental activities.  Subsequently  he  was 
placed  in  charge  of  electrical '  design  of 
both  motors  and  arc  welders,  and  some 
time  afterward  of  mechanical  design.  Many 
of  the  Lincoln  patents,  both  on  arc  weld- 
ing equipment  and  electric  motors,  are  the 
result  of  his  ingenious  efforts. 
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Otis  R.  Hill  Master 
Mechanic  at  Omaha 

Otis  R.  Hill  has  been  appointed 
master  mechanic  of  the  Omaha  &  Coun- 
cil Bluffs  Street  Railway,  Omaha,  Neb., 
succeeding  Thomas  E.  Wood,  who  is  re- 
tired on  a  pension,  effective  June  11, 
when  he  reaches  the  age  of  70  years. 
Mr.  Hill  went  to  Omaha  from  Spring- 
field, 111.,  where  he  was  car  and  engine 
foreman  for  the  Illinois  Terminal  Com- 
pany. For  many  years  he  has  been  as- 
sociated with  several  Illinois  and 
Indiana  railway  companies.  He  studied 
electrical  engineering  at  Millikin  Uni- 
versity. During  the  World  War  he  was 
a  captain  and  was  commanding  officer 
of  the  First  Trench  Mortar  Battery.  He 
is  41   years  old. 


Arthur  Gaboury  in  Safety- 
First  Teaching  Post 

Arthur  Gaboury,  secretary-general  of 
the  Province  of  Quebec  Safety  League, 
will  in  future  be  responsible  for  conduct- 
ing classes  in  safety  throughout  the  Tech- 
nical Schools  of  the  Province.  Mr. 
Gaboury  was  notified  of  his  appointment 
by  L.  A.  David,  secretary,  Province  of 
Quebec  Legislature.  Mr.  Gaboury  is  one 
of  the  pioneers  of  the  safety  movement, 
having  fostered  safety-first  practices  when 
general  superintendent  of  the  Montreal 
Tramways.  Seven  years  ago  he  was 
responsible  for  the  foundation  of  the 
Province  of  Quebec  Safety  League,  an 
organization  that  has  grown  until  today 
it  is  recognized  by  the  Provincial  Gov- 
ernment of  the  Province  of  Quebec  as 
being  an  integral  part  of  every-day  life. 


President  Kyser  Heads 
Memphis  Campaign 

W.  D.  Kyser.  president  of  the  Memphis 
Power  &  Light  Company  and  Memphis 
Street  Railway,  and  member  of  the  law 
firm  of  Wilson,  Kyser,  Armstrong  &  Allen, 
Memphis,  Tenn.,  has  been  made  general 
chairman  to  head  the  group  that  is  to 
stage  the  ten-year  campaign  for  new  pay- 
rolls, new  purchasing  power  and  perma- 
nently stabilized  employment  at  Memphis, 
through  advertising  and  industry-building 
activity.  It  is  a  .  $2,000,000  campaign  to 
culminate  in  1941  with  a  celebration  of  the 
400th  anniversary  of  DeSoto's  discovery 
of  the  Mississippi.     Mr.  Kyser  said : 

Memphis  must  start  a  movement  entirely 
new,  if  we  are  to  continue  to  provide 
employment  for  those  who  come  here  to 
live,  as  well  as  for  our  sons  who  are  gradu- 
ating by  the  thousands  from  our  schools 
into  a  city  that  has  yet  to  begin  its  major 
industrial  development. 


C.  Thorbun  Motor  Transit 
Purchasing  Agent 

Since  the  discontinuance  of  the  purchas- 
ing department  formerly  headed  by  Jack 
Sikking  about  a  year  ago,  the  company 
has  had  no  general  purchasing  department. 
For  the  better  handling  of  all  purchases, 
C.  Thorbun  has  been  appointed  purchasing 
agent  for  the  Motor  Transit  Company, 
affiliated  with  the  Pacific  Electric  Railway, 
Los  Angeles,  and  J.  C.  Neph  is  now  assist- 
ant purchasing  agent. 


OBITUARY 


Harlow  C.  Clark 

Harlow  C.  Clark,  public  relations 
counsel  since  1920  for  the  Public  Serv- 
ice Corporation  of  New  Jersey,  New- 
ark, N.  J.,  died  on  April  10  at  his  home 
in  East  Orange,  N.  J.  Mr.  Clark  went 
to  the  post  in  New  Jersey  from  that  of 
editor  of  Aera,  published  by  the  Ameri- 
can Electric  Railway  Association,  after 
serving  that  paper  for  seven  years.  He 
was  a  newspaper  man  of  wide  experi- 
ence, well-versed  in  civic  affairs,  and  his 
counsel  was  widely  respected  in  associa- 
tion affairs.  One  of  his  many  worth- 
while contributions  to  the  industry  was 
his  presentation  as  author  in  1920  while 
he  was  editor  of  Aera  of  the  volume 
"Service  at  Cost  Plans,"  an  identical 
analysis  of  statutes,  ordinances,  agree- 
ments and  commission  orders  then  in 
effect,  or  proposed,  together  with  a  dis- 
cussion of  the  essentials  of  local  trans- 
portation franchises.  It  was  a  con- 
tribution invaluable  to  the  conduct  of 
this  industry  under  the  changing  condi- 
tions of  the  last  decade.  This  and  his 
work  on  Aera  established  his  place  in 
the  history  of  the   industry  indelibly. 

Harlow  C.  Clark  was  modest  and  re- 
tiring almost  to  a  fault.  Without  any 
fanfare  he  did  most  constructive  civic 
work  in  several  posts  in  Syracuse,  and  it 
was  this  work  that  attracted  the  atten- 
tion of  J.  N.  Shannahan,  J.  P.  Barnes, 
C.  Loomis  Allen  and  other  operators 
then  engaged  in  electric  railway  work 
in  Central  New  York,  and  won  their 
admiration  with  the  result  that  he  was 
induced  to  leave  Syracuse  to  take  the 
post  of  editor  of  Aera  which  he  filled  so 
creditably. 

Born  in  Syracuse,  N.  Y.,  Mr.  Clark 
worked  in  the  freight  and  transportation 
departments  of  the  New  York  Central 
Lines  and  the  Lehigh  Valley  Railroad, 
but  in  1892  returned  to  Syracuse,  where 
he  entered  the  employ  of  the  Syracuse 
News  as  a  reporter.  Later  he  was 
Sunday  editor  of  the  Syracuse  Herald 
and  city  editor  of  the  Syracuse  Journal. 
In  1903  he  became  secretary  to  the 
Mayor  of  Syracuse  and  in  1905  secretary 
of  the  Syracuse  Chamber  of  Commerce. 
After  that  he  was  Public  Safety  Com- 
missioner in  Syracuse  and  again  secre- 
tary of  the  chamber.  In  1911  he  be- 
came an  editor  of  the  Syracuse  Journal 
and  in  1912  he  did  publicity  work  for  the 
firm  of  Allen  &  Peck,  Inc.  One  year 
later  he  became  editor  of  Aera.  Har- 
low Clark's  interest  in  civic  affairs  never 
abated,  and  he  was  a  frequent  con- 
tributor to  the  New  York  Times  and  to 
other  papers  and  to  magazines  on  topics 
of  city  affairs  speaking  with  the  broad 
and  humanitarian  knowledge  of  them 
which  his  intimate  contact  with  them  at 
first  hand  had  engendered. 

W.  E.  Livingston 

W.  Eugene  Livingston,  secretary  and 
treasurer  of  the  Grand  Rapids  Railroad, 
Grand  Rapids.  Mich.,  died  suddenly  on 
April  17.  He  had  gone  to  the  company's 
amusement  park  at  Ramona,  Reed's 
Lake,  on  an  inspection  tour  preparatory 


to  the  opening  of  the  park,  when  he 
was  stricken  with  heart  failure,  from 
which  he  had  been  ill  some  time. 

Mr.  Livingston  was  born  in  Grand 
Rapids  on  May  1,  1880.  He  started  with 
the  railroad  there  on  Nov.  1,  1903,  as  a 
clerk  in  the  storeroom.  Later  he  was 
promoted  to  purchasing  agent  and  a  few 
years  ago  was  elected  secretary  and 
treasurer.  For  three  years  he  had  been 
manager  of  Ramona  Park,  operated  by 
the  company  and  one  of  the  leading 
amusement  parks  of  the  country. 

Mr.  Livingston  was  active  in  the  civic 
progress  of  the  city  and  was  a  leader 
in  every  movement  for  industrial  or 
commercial  advancement.  He  was  past 
president  of  the  Lions  Club,  active  in 
the  Association  of  Commerce  and  in 
Masonic  circles. 

■f 

Nelson  Robinson 

Nelson  Robinson,  a  former  member  of 
the  New  York  Stock  Exchange  and  direc- 
tor of  electric  railways  in  Buffalo  and 
Philadelphia,  died  in  New  York  on  March 
27  after  an  operation.  He  was  a  widower, 
77  years  old. 

For  some  years  Mr.  Robinson  was  in- 
terested in  the  International  Railway  of 
Buffalo.  In  1922  he  was  elected  a  director 
of  the  Philadelphia  Rapid  Transit  Com- 
pany, in  which  he  had  been  a  strong  sup- 
porter of  the  late  Thomas  E.  Mitten. 

Mr.  Robinson  was  born  in  the  Union 
Square  section  of  New  York  City,  a  son 
of  the  late  Nelson  Robinson,  who  was  a 
partner  of  Daniel  Drew.  The  .\merican 
founders  of  the  family  settled  in  Putnam 
County,  N.  Y.,  in  Colonial  days.  After 
attending  the  Choales  School  at  Newport, 
R.  I.,  and  the  Sheffield  Scientific  School  at 
Yale,  Mr.  Robinson  entered  Wall  Street. 
He  later  became  a  member  of  the  E.x- 
change  and  a  partner  in  Homans  &  Com- 
pany, brokers.  He  retired  from  business 
about  seven  years  ago. 

Joseph  R.  Ellicott 

Joseph  R.  Ellicott.  for  many  years  an 
official  of  the  Westinghouse  Air  Brake 
Company,  died  of  heart  disease  at  his 
home  at  Ormond  Beach,  Fla.,  on  April 
16.  It  was  in  1905  that  he  was  appointed 
New  York  district  manager  of  both  the 
Westinghouse  Traction  Brake  Com- 
pany and  the  Westinghouse  Air  Brake 
Company.  In  these  positions  he  con- 
tinued until  1919,  when  he  asked  to  be 
relieved  of  active  duty.  Since  then  he 
has  served  in  a  consulting  capacity.  For 
several  years  he  had  made  his  home  in 
Florida.  He  was  president  of  the  Ameri- 
can Electric  Railway  Association  for 
several  terms. 

As  H.  H.  Westinghouse,  chairman  of 
the  Westinghouse  Air  Brake  Company, 
said,  Mr.  Ellicott's  death  will  be  deeply 
regretted  not  only  by  his  immediate  as- 
sociates but  by  his  many  friends  in  the 
railroad  field.  He  was  an  able  execu- 
tive and  a  genial  friend,  and  he  played 
an  important  part  in  modern  railroad 
development.  Few  men  were  more 
widely  known  or  held  in  higher  regard 
by  the  railroad  officials  and  engineers  of 
America. 
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Mr.  EUicott  was  born  in  Batavia, 
N.  Y.,  in  1858.  He  was  educated  at  the 
public  schools  of  Grand  Rapids,  Mich. 
He  started  in  busines  with  the  First 
National  Bank  of  Grand  Rapids.  In 
1873  he  entered  railroading,  becoming 
a  fireman  on  the  Michigan  Central. 

In  1877  he  was  employed  in  the  claims 
department  of  the  Chicago  &  North 
Western  Railroad  and  later  became 
traveling  auditor,  first  for  the  St.  Paul, 
Minneapohs  &  Omaha  Railroad  and 
then  for  the  Chicago  &  North  Western. 
He  then  became,  successively,  general 
manager  of  the  Ajax  Forge  Company, 
Chicago;  Eastern  sales  manager  of  the 
Griffin  Wheel  &  Foundry  Company  in 
New  York,  and  organizer  and  director 
of  the  General  Agency  Company,  a 
railway  supply  company.  New  York. 

In  1898  he  was  made  general  manager 
of  the  Standard  Air  Brake  Company. 
In  1901  the  company  was  taken  over  by 
the  Standard  Traction  Brake  Company, 
which  was  in  turn  controlled  by  the 
Westinghouse  Air  Brake  Company,  and 
Mr.  EUicott  was  made  manager  of  this 
company,  with  headquarters  in  New 
York.  The  Westinghouse  Traction 
Brake  Company  succeeded  the  Stand- 
ard Company  in  1903,  with  Mr.  EUicott 
retained  as  manager.  From  that  post 
he  was  advanced  in  1905  to  district 
manager. 

Mr.  EUicott  is  survived  by  a  widow, 
two  sons,  Charles  R.  EUicott  and 
Joseph  R.   EUicott,  Jr.,  and  a  daughter. 


W.  I.  Berryman 

WiUiam  I.  Berryman,  Union  Trust 
Company  official,  died  on  April  13  at 
Pittsburgh.  Pa.  Mr.  Berryman's  other 
business  interests  in  the  last  35  years 
included  J.  W.  Berryman  &  Sons, 
merchants,  of  Coal  Centre,  Pa.;  presi- 
dency of  the  Pittsburgh  &  Charleroi 
Street  Railway  and  of  the  West  Side 
Street  Railway,  vice-presidency  of 
Webster,  Monessen,  Bellvernon  &  Fay- 
ette City  Street  Railway;  the  Bank  of 
Charleroi  &  Trust  Company  and  the 
Union  Trust  Company  of  Clairton.  He 
held  directorships  in  the  First  National 
Bank  of  Finleyville,  the  Connellsville 
Courier  Publishing  Company,  the  Bab- 
cock  Carrier  Lumber  Company  and  the 
Tilghman  Island  Club.  He  was  born 
in  August.  1865,  and  was  graduated  from 
California  Normal  School,  taught  school 
and  then  took  a  business  course  at 
Poughkeepsie.  N.  Y.  He  attended 
Waynesburg  College,  and  later  was  ad- 
mitted to  the  bar. 


R-  J-  Higgins 


Richard  J.  Higgins,  connected  with 
the  legal  department  of  the  Kansas 
City  Public  Service  Company,  Kansas 
City,  Mo„  for  many  years  and  widely 
known  throughout  the  country  for  his 
legal  ability,  died  on   April   1. 

Mr.  Higgins  became  connected  with 
the  legal  department  of  the  Kansas  City 
Railways,  predecessor  of  the  present 
company,  in  1916,  as  general  solicitor. 
Later  he  was  made  general  counsel,  and 
remained  in  the  latter  position  until  the 
receivership  in  1920.  He  then  returned 
to  the  practice  of  law  and  was  one  of 
the  attorneys  representing  the  bond- 
holders protective  committee  during  the 
receivership.  At  the  time  of  his  'death 
Mr.  Higgins  was  employed  as  special 
"counsel  for  Kansas  City  Public  Service 


Company,  in  which  capacity  he  was 
primarily  engaged  in  the  10-cent  fare 
case. 

At  the  age  of  25  years,  Mr.  Higgins 
was  known  as  one  of  the  youngest 
judges  in  the  United  States.  He  held 
that  position  for  about  a  year  when  he 
was  appointed  city  attorney  for  Kansas 
City,  Kan.,  in  which  capacity  he  served 
three  terms. 

Mr.  Higgins  was  born  May  14,  1883, 
in  Kansas  City,  Mo.  He  was  gradu- 
ated from  the  Kansas  City  School  of 
Law  in  1906,  and  in  the  ensuing  years 
built  up  a  practice  which  earned  him  the 
reputation  of  being  one  of  the  most  able 
lawyers  in  the  Middle  West.  He  for- 
merly was  associated  with  James  A. 
Reed,  and  participated  with  him  in  de- 
fending Henry  Ford  in  the  famous  libel 
suit. 


J.  B.  Terbell 


Joseph  Bodine  Terbell,  chairman  of 
the  board  of  directors  of  the  American 
Brake  Shoe  &  Foundry  Company  with 
which  he  had  been  associated  for  the 
last  30  years,  died  in  New  York  on 
April   IS. 

Mr.  Terbell  was  born  at  Corning, 
N.  Y.,  Feb.  12,  1863.  After  he  was 
graduated  from  Hamilton  College  in 
1884  he  at  once  went  to  work  with  the 
Fall  Brook  Railway,  a  small  railroad 
near  Corning  which  is  now  a  part  of 
the  New  York  Central  System.  He  was 
an  officer  of  this  road  for  thirteen  years, 
until  1897,  when  he  became  president  of 
the  Corning  Brake  Shoe  Company. 

While  occupying  this  position  he 
helped  bring  about  a  merger  with  the 
American  Brake  Shoe  &  Foundry  Com- 
pany, in  1902,  and  assumed  the  vice- 
presidency  of  the  consolidation.  He 
was  elected  president  in  1919,  retiring 
ten  years  later  to  take  the  chairmanship 
of  the  board. 

In  addition  to  serving  subsidiary  cor- 
porations allied  to  the  American  Brake 
Shoe  &  Foundry  Company,  Mr.  Terbell 
was  a  director  of  several  others  of  na- 
tional importance,  including  a  number 
of  banks. 


G.  L.  Maltby 


George  L.  Maltby,  president  and  general 
manager  of  the  Jamestown.  Westfield  & 
Northwestern  Railroad,  the  Jamestown 
Street  Railway,  the  Jamestown  Motor  Bus 
Transportation  Company  and  the  Chau- 
tauqua Lake  Navigation  Company,  died 
on  March  29  at  a  hospital  in  Jamestown, 
N.  Y.,  following  a  brief  illness. 

Mr.  Maltby  planned  and  carried  out  an 
extensive  reorganization  of  the  transporta- 
tion lines  at  Jamestown,  effecting  many 
economies  in  management  and  improving 
service.  The  Jamestown,  Westfield  & 
Northwestern  Railroad  was  practically  re- 
built during  his  administration  and  an 
extensive  interline  freight  business  devel- 
oped. The  Chautauqua  Traction  Company, 
paralleling  the  line  of  the  Jamestown, 
Westfield  &  Northwestern  Railroad,  on  the 
west  side  of  Lake  Chautauqua,  was  aban- 
doned and  service  of  the  Chautauqua  Lake 
Navigation  Company  was  cut  down  to  the 
operation  of  a  ferry  connecting  Mayville, 
Point  Chautauqua  and  Chautauqua.  Serv- 
ice of  the  Jamestown  Motor  Bus  Trans- 
portation Company  was  extended  and 
several  new  lines  added.  On  the  lines  of 
the  Jamestown  Street  Railway  one-man 
cars  were  placed  in  operation  and  many 
routes  combined. 


Mr.  Maltby  was  born  in  Jamestown  47 
years  ago.  Following  his  graduation  from 
the  local  high  school  he  became  ticket  agent 
for  the  New  York  Central  Lines.  Later 
he  joined  the  local  Jamestown  lines  and 
subsequently  became  general  superintendent 
of  the  Jamestown,  Westfield  &  North- 
western Railroad. 

Following  the  death  of  Almet  N.  Broad- 
head,  president  of  the  various  lines,  in 
May,  1925,  Mr.  Maltby  was  elected  gen- 
eral manager.  When  Homer  M.  Preston, 
president,  died  in  1928,  he  was  appointed 
to  the  post  of  president. 


James  R.  Pratt 


James  R.  Pratt,  who  began  his  career 
as  a  conductor  in  Baltimore  more  than 
35  years  ago  and  rose  to  the  position  of 
vice-president  and  general  manager  of  the 
United  Railways  &  Electric  Company,  from 
which  he  retired  in  1920,  died  there  on 
April  22.  More  recently  he  had  been  presi- 
dent of  the  Maryland-Delaware  Coast 
Railroad.     He  was  67  years  old. 

When  Mr.  Pratt  withdrew  from  the 
company  at  Baltimore  he  went  into  busi- 
ness for  himself.  The  record  of  his  rise 
in  esteem  in  the  eyes  of  civic  Baltimore 
until  he  commanded  both  public  commen- 
dation and  editorial  attention  reads  like  a 
page  from  Horatio  Alger.  James  Pratt 
became  a  master  at  his  work.  From  the 
post  of  trainman  he  went  into  the  claim 
department.  But  he  wasn't  destined  to 
stop  there.  Not  James  R.  Pratt.  He 
worked  hard  and  he  studied  diligently.  And 
his  efforts  were  crowned  by  his  admission 
to  the  bar.  He  made  a  name  for  himself 
as  a  practitioner,  and  won  renown  as  a 
factor  in  the  affairs  of  the  American  Bar 
Association  and  for  his  work  in  association 
affairs  in  this  industry. 

It  is  eleven  years  since  Mr.  Pratt  par- 
ticipated actively  in  the  affairs  of  electric 
railways,  but  the  industry  has  always  con- 
sidered him  its  own,  for  if  this  industry 
afforded  Mr.  Pratt  his  opportunity,  Mr. 
Pratt  in  turn  afforded  this  industry  its 
opportunity — to  be  proud  of  him.  All  of 
which  it  was. 

-f 

Charles  F.  Donnelly,  formerly  superin- 
tendent of  the  Northern  division  of  the 
Key  System  Transit,  Oakland,  now  the 
East  Bay  Street  Railway,  is  dead.  After 
finishing  his  schooling  at  the  old  Lin- 
coln School  in  San  Francisco,  Mr.  Don- 
nelly entered  the  service  of  the  United 
Railways,  San  Francisco,  as  a  motor- 
man.  He  later  was  appointed  inspector. 
In  1906  Mr.  Donnelly  went  to  Richmond 
as  assistant  superintendent  of  the  East 
Shore  &  Suburban  Railways,  a  fore- 
runner of  the  present  company.  In  1913 
he  was  promoted  to  superintendent,  a 
position  he  held  until  his  recent  illness. 
■f 

Benjamin  I.  Spock,  general  counsel  for 
the  New  York,  New  Haven  &  Hartford 
Railroad  and  of  the  Connecticut  Company, 
New  Haven,  Conn.,  died  in  Bermuda  on 
April  22.  Mr.  Spock  had  been  suffering 
from  a  heart  ailment  for  two  years.  A 
week  ago  he  went  to  Bermuda  on  the  ad- 
vice of  physicians.  He  was  born  in  New 
Haven  and  was  graduated  from  Yale  in 
1897.  He  started  with  the  New  Haven 
Railroad  in  1903. 

■f 

William  J.  Tylee,  receiver  for  the  Penn 
Yan  &  Lake  Shore  Railway,  which  dis- 
continued operations  two  years  ago,  died 
recently  at  his  home  in  Penn  Yan,  N.  Y., 
following  a  brief  illness. 
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Industry  Market  and  Trade  News 


B.-M.  T.  recently  tested  this  Diesel  engine  bus  in  a  week  of  experimental  operation 

Diesel  Engine  Buses  Under 

Tests  by  Electric  Railways 


300  Cars  To  Be  Ordered  for 
New  York  Subway 

Before  the  end  of  the  summer  the 
Board  of  Transportation  will  place  a  con- 
tract for  300  more  steel  cars  for  use  on  the 
new  subway  lines,  John  H.  Delaney,  chair- 
man, announced.  The  new  cars  will  aug- 
ment the  300  already  delivered.  Their  cost 
is  expected  to  be  about  $9,000,000,  the  price 
paid  for  the  first  300.  Mr.  Delaney  esti- 
mated that  about  2,000  cars  would  be 
required  for  the  new  city  lines  mapped  out 
in  the  Board  of  Transportation's  first  stage 
of  new  rapid  transit  construction. 

Of  the  first  300  cars,  nearly  all  have 
been  tested  in  trial  runs  in  the  207th  Street 
yards.  Two  trains  of  ten  cars  each  will 
i)t  tested  soon  in  service  conditions  on  sec- 
tions of  the  B.-M.T.  system  to  check  the 
efficiency  of  the  four-door  construction  in 
loading  and  discharging  passengers. 


Increased  interest  is  being  shown  by 
electric  railways  in  the  Diesel  engine  as  a 
propulsion  power  plant  for  buses.  Fuel 
economy  has  always  been  a  strong  point 
in  favor  of  the  Diesel  engine,  but  the  lack 
of  thorough  and  extended  tests  has  re- 
tarded its  adoption  by  electric  railways  in 
this  country.  However,  during  the  past 
year  several  railways  have  made  extended 
tests  of  buses  driven  by  Diesel  engines 
with  generally  satisfactory  results.  In  all 
the  tests  substantial  fuel  economy  was 
obtained. 

The  Public  Service  Co-ordinated  Trans- 
port purchased  a  Mercedes-Benz  Diesel 
truck  engine  in  August,  1929.  This  en- 
gine had  a  105-mm.  bore,  165-mm.  stroke, 
and  developed  70  hp.  at  the  governed  speed 
of  1,300  r.p.m.  It  weighed  about  1,400  lb. 
It  was  installed  in  a  standard  gasoline- 
electric  30-passenger  bus,  and  was  oper- 
ated in  regular  service  in  Newark  through- 
out the  winter  of  1929-1930.  In  March, 
1930,  an  experimental  Diesel  engine,  built 
especially  for  bus  operation,  was  received 
from  Germany,  having  a  100-mm.  bore, 
150-mm.  stroke,  and  developed  75  hp.  at 
a  speed  of  1,600  r.p.m.  After  it  had  been 
in  service  for  a  time,  this  engine  was  re- 
turned to  the  manufacturer  in  Gennany 
who  sent  back  a  third  model  incorporating 
several  improvements  found  desirable  dur- 
ing the  test  operation  by  Public  Service. 
The  third  model  has  been  operating  in  city 
service  since  October,  1930,  with  satisfac- 
tory results. 

Capitol  District  Transportation  Com- 
pany, Albany,  N.  Y.,  purchased  a  Mer- 
cedes-Benz Diesel  engine  with  an  8S-hp. 
rating  at  1,600  r.p.m.,  and  weighing  1,580 
lb.  It  installed  this  engine  in  a  Mack  bus, 
Model  AL,  with  electric  drive,  and  oper- 
ated the  vehicle  in  daily  service  for  10,000 
miles  as  a  test.  Accurate  performance 
data  were  kept  of  this  engine,  and  at  the 
end  of  the  test  comparisons  with  other 
types  of  buses  were  very  favorable  in  the 
matter  of  fuel  economy. 

The  Brooklyn-Manhattan  Transit  Cor- 
poration recently  ran  a  test  operation  for 
a  week  with  a  Diesel  engine  bus,  the  first 
complete  Diesel  engine  bus  importei  from 


Germany.  The  bus  was  built  by  Mercedes- 
Benz,  having  a  72-hp.  Diesel  engine  weigh- 
ing 1,400  lb.  The  body  was  of  all-steel 
construction,  having  an  over-all  length  of 
30  ft.,  and  a  seating  capacity  of  30  pas- 
sengers. The  results  of  this  test  were  said 
to  be  satisfactory. 

These  imported  Diesel  engines  are  built 
by  the  Daimler-Benz  Company,  the  parent 
company  of  the  Mercedes-Benz  Company, 
which  has  had  considerable  experience  in 
the  production  of  stationary  Diesel  engines 
for  many  years  at  Mannheim.  Three  im- 
portant patents  cover  the  principles  of  de- 
sign, which  gave  the  original  impetus  to 
the  development  of  the  compressor  Diesel 
engine.  These  include  the  adoption  of  a 
precombustion  chamber  before  the  main 
combustion  chamber,  the  design  of  the 
burner  and  the  particular  formation  of  the 
passage  between  precombustion  chambe  ■ 
and  cylinder. 

In  the  precombustion  chamber  process, 
the  fuel  is  not  injected  directly  into  the 
part  of  the  cylinder  swept  by  the  piston 
but  into  a  precombustion  chamber  where  it 
undergoes  partial  combustion.  The  extra 
pressure  thus  generated  in  the  precombus- 
tion chamber  drives  the  fuel-air  mixture 
through  a  special  burner  into  the  combus- 
tion chamber  proper,  where  it  is  mixed  with 
the  air.  The  compression  pressure  is  about 
500  lb.  per  sq.in.,  the  combustion  pressure 
about  590  lb.  per  sq.in.  The  precombus- 
tion chamber  replaces  the  compressor  since 
it  fulfills  the  requirements  of  introducing 
the  fuel  into  the  actual  combustion  cham- 
ber with  perfect  atomization  of  the  fuel 
and  intimate  admixture  with  the  combus- 
tion air. 

The  introduction  of  the  fuel  into  the 
actual  combustion  chamber  is  effected  by 
means  of  an  atomizer  situated  between  this 
and  the  precombustion  chamber.  This  burner 
is  fitted  in  such  a  way  that  only  its  lower 
face  is  in  contact  with  the  gases  of  com- 
bustion and  any  heating  effect  on  the 
cooled  walls  is  almist  entirely  precluded. 
In  this  way  a  ranid  destruction  of  the  bodv 
of  the  attachment,  which  might  be  caused 
by  high  passage  velocity  of  the  hot  gases, 
is  prevented. 


Chicago  Will  Increase  Trolley 
Bus  Fleet 

Twenty-nine  more  trolley  buses  were  or- 
dered on  March  28  by  the  Chicago  Surface 
Lines  for  use  in  extending  and  supplement- 
ing its  present  system  on  the  Xorthwest 
section  of  the  city.  A  portion  of  these 
vehicles  will  be  used  to  increase  service 
on  the  heavy  Central  Avenue  line.  The 
remaining  will  be  operated  along  new  trol- 
ley bus  routes.  The  trolley  buses  will  re- 
place gasoline  buses  along  Belmont  .\ve- 
nue,  and  the  other  line  will  be  the  first 
step  in  a  general  program  of  establishing 
feeder  service  to  rapid  transit  terminals. 
Four  of  the  trolley  buses  have  been  in  test 
service  in  Chicago. 

Eleven  of  the  new  trolley  buses  were 
ordered  from  J.  G.  Brill  Company,  ten 
from  the  Twin  Coach  Corporation,  six 
from  the  Cincinnati  Car  Company  and  two 
from  the  American  Car  &  Foundry  Motors 
Company.  These  orders  will  increase  the 
total  of  trolley  buses  in  Chicago  to  114. 


British  Railways  Order 
Mercury  Arc  Rectifiers 

The  British  Thomson-Houston  Company, 
Limited,  of  Kugby,  has  obtained  repeat 
orders  from  the  London  Electric  Railway 
Company  for  the  following  mercury  arc 
rectifiers:  Seventeen  of  1,500  kw.  each  and 
five  of  2,000  kw.  each.  These  rectifiers, 
which  are  of  British  design  and  manu- 
facture, will  be  installed  in  nine  sub- 
stations, for  which  the  equipment  will  in- 
clude, in  addition  to  the  rectifiers,  over 
100  air  blast  transformers,  120  high-speed 
circuit  breakers,  and  60  heavy-duty  oil 
circuit  breakers.  The  rectifiers  will  be 
provided  with  automatic  control  gear  for 
remote  control.  This  is  the  largest  order 
for  mercury  arc  rectifiers  ever  placed  in 
England. 

The  company  also  has  in  hand  the  manu- 
facture of  two  1,200-kw.  mercury  arc 
rectifiers  for  the  London,  Midland  &  Scot- 
tish Railway,  Barking-Upminster  electri- 
fication scheme,  while  a  rectifier  will  shortly 
go  into  service  on  the  Manchester- 
Altrincham  Railway,  the  electrification  of 
which  is  nearing  completion. 
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Brown  Boveri  Receives 
German  Rail  Contract 

Electrification  of  the  Stuttgart-Augsburg 
Railway  line  in  southern  Germany  was  de- 
cided upon  recently  by  the  Reichsbahn.  The 
line  is  a  continuation  of  that  of  the  Augs- 
burg-Munich, which  is  already  electrified. 
Brown  Boveri,  Siemens-Schuckert,  AEG 
and  Bergman  will  divide  the  contract  in- 
volving an  expenditure  estimated  at  50,- 
000,000  reichsmarks. 

No  immediate  financing  by  the  Reichbahn 
will  be  necessary  as  a  Swedish,  Swiss  and 
Dutch  syndicate,  headed  by  Schweizerische 
Kreditanstalt,  has  agreed  to  grant  7  per 
cent  credit  for  the  1931  and  1932  work. 
The  electrical  manufacturers  are  guaran- 
tors to  this  loan.  It  is  estimated  that  10,- 
000  Germans  will  receive  employment  in 
the  electrification  work. 


Road  Building  Speeded  Up 
by  New  Du  Pont  Method 

Certain  phases  of  road  building  have  been 
revolutionized  by  a  new  method  developed 
by  Du  Pont  explosives  exi)€rts  and  high- 
way engineers  and  recently  announced.  It 
is  claimed  that  the  new  method  frequently 
reduces  the  settling  of  fills  to  one-tenth  the 
lime  formerly  required. 

Quantities  of  dynamite,  in  some  cases 
amounting  to  1,200  lb.,  are  placed  in  the 
soft  mud  and  a  fill  of  earth  is  piled  above 
it.  sometimes  the  mound  being  as  high  as 
30  ft.  and  containing  6,000  cu.yd.  of  earth. 

The  explosive  is  detonated,  the  soft  mire 
blown  out  and  the  fill  settles  down  to  hard 
ground,  leaving  a  firm,  solid  foundation  for 
the  concrete  or  other  top  material.  The 
method  is  known  as  "accelerated  fill  settle- 
ment work"  and  it  has  greatly  speeded  up 
road  building  in  those  places  where  soft 
mire  conditions  have  been  encountered. 


Pennsylvania  Buys  $7,500,000 
of  Steel 

Contracts  for  approximately  $7,500,000 
of  structural  steel  and  accessories  were  re- 
cently placed  by  the  Pennsylvania  Railroad. 
The  material  will  be  used  for  the  railroad's 
$175,000,000  improvement  program,  which 
includes  the  electrification  of  its  Imes  be- 
tween New  York  and  Washington,  D.  C, 
and  terminal  improvements  at  Newark, 
N.  J.,  and  Philadelphia. 

The  structural  steel  contracts  totaled 
100,900  tons  and  were  awarded  to  eight 
different  companies.  The  following  steel 
companies  share  the  huge  order :  McClin- 
tic-Marshall  Steel  Corporation,  subsidiary 
of  the  Bethlehem  Steel  Corporation,  34.000 
tons ;  American  Bridge  Company,  a  sub- 
sidiary of  the  United  States  Steel  Corpo- 
ration, 26,000  tons ;  Shoemaker  Bridge 
Company.  14,000  tons ;  Ingalls  Iron  Works 
Company,  13,000;  Mount  Vernon  Bridge 
Company.  4.300  tons ;  Fort  Pitt  Bridge 
Works,  4.000  tons ;  Lehigh  Structural  Steel 
Company,  4.000  tons ;  and  Phoenix  Bridge 
Company,  1,600  tons.  Fabrication  of  the 
steel  was  started  immediately  after  the 
award  of  the  contracts. 

Nearly  one-half  of  the  steel  will  be  used 
in  the  electrification  of  the  lines  between 
New  York  and  Washington.  A  total  of 
47.000  tons  of  fabricated  steel  for  poles, 
crossarms,  beams  and  braces  will  be  used 
for  the  overhead  lines,  signal  bridles  and 
substations  were  switching  equipment,  and 
power  transformers  are  located.  The  work 
of  erecting  the  steel   for   the   power   lines 


between  the  Sunnyside  yards  in  Long 
Island  and  Manhattan  Transfer  in  Newark 
has   been   practically   completed. 

Construction  to  be  undertaken  imme- 
diately on  the  new  passenger  terminal  in 
Philadelphia  will  require  18,000  tons  of  the 
steel  orders.  Preliminary  ground  work  on 
the  Philadelphia  station  is  already  pro- 
gressing rapidly,  following  the  recent 
award  of  a  $1,500,000  contract  for  excava- 
tion and  foundation. 


Waste  Material  Association  to 
Make  Scrap  Copper  Survey 

The  National  Association  of  Waste 
Material  Dealers  is  undertaking  a  survey 
of  the  copper  and  brass  scrap  industries, 
working  in  co-operation  with  the  Copper 
and  Brass  Research  Association,  the  Non- 
ferrous  Ingot  Metal  Institute  and  the 
American  Association  of  Engineers.  Pro- 
vided the  present  experiment  justifies  such 
action,  it  is  planned  to  make  a  canvass 
annually  and  to  cover  all  domestic  geo- 
graphic sources  of  scrap  copper  and  brass 
reduction  points. 

For  many  years  the  Bureau  of  Mines  of 
the  Department  of  Commerce  has  issued 
a  yearly  summary  of  the  amount  of  copper, 
zinc,  tin,  lead,  antimony,  aluminum  and 
nickel  made  available  to  the  trade,  and  the 
technology  of  the  methods  used  in  their 
recovery. 

* 

U.  S.  Rubber  Enters  Brake 
Lining  Field 

United  States  Rubber  Company  has 
placed  on  the  market  a  complete  line  of 
automobile  and  industrial  brake  lining 
products.  The  distinguishing  feature  of 
the  new  line  is  that  latex,  the  liquid  form 
in  which  rubber  is  obtained  from  the  tree, 
is  used  as  the  bonding  material.  Laboratory 
tests  are  understood  to  have  indicated  cer- 
tain advantages  for  brake  lining  manu- 
factured by  this  process.  The  products 
will  carry  the  trade  name  "Royal  Master." 

The  new  products  have  been  developed 
by  the  fiber  products  department,  but  sales 
will  be  handled  by  a  new  brake  lining  divi- 
sion of  the  tire  department  of  the  company. 


London  Orders  335  Cars 

In  connection  with  the  extensions  now  in 
progress  of  the  Great  Northern,  Piccadilly 
&  Brompton,  the  London  County  Council 
has  ordered  145  motor  cars  and  130  trail 
cars.  In  addition  to  this  order,  the  Council 
has  decided  to  order  60  cars  of  similar 
type  for  operation  on  hilly  routes,  which 
will  involve  an  estimated  expenditure 
of  £174,000.  These  cars  will  replace  the 
old  cars  which  cannot  be  reconditioned 
The  added  equipment  will  meet  all  traffic 
demands  which  have  been  estimated  for  the 

future. 

• 

Omaha  Burns  Old  Cars 

Thirty-five  street  cars,  some  in  use  since 
1898,  belonging  to  the  Omaha  &  Council 
Bluffs  Street  Railway  Company,  are  being 
burned.  These  cars  represent  an  original 
value  of  approximately  $250,000.  About 
$20,000  will  be  salvaged  from  the  old  cars. 

Some  of  the  oldest  cars  have  been  used 
only  as  emergency  cars  of  late,  but  others 
have  been  in  regular  use  up  until  last  win- 
ter. The  old  cars  are  being  replaced  by 
.steel  rebuilt  cars,  eight  of  which  have  gone 
into  service  since  Jan.  1. 
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Wind  Tunnel  Tests  for  High- 
Speed  Car  Designs 

One  drop  of  falling  water  is  showing 
engineers  and  scientists  how  to  revolution- 
ize the  shape  of  trains,  locomotives,  inter- 
urban  cars  and  other  high-speed  vehicles. 

That  drop  of  water  helped  them  to  work 
out  the  present  designs  for  Zeppelins,  air- 
plane wings,  and  racing  automobiles.  Now 
the  same  principles  are  being  applied  to 
train  design. 

Demands  for  higher  speed  have  been 
growing  more  and  more  insistent.  The 
great  possibilities  of  applying  Aerody- 
namics to  streamline  design  of  trains  and 
interurban  cars  is  now  realized. 

More  than  one  year  ago  Westinghouse 
Electric  &  Manufacturing  Company  built 
a  wind  tunnel  for  testing  models  of  present 
type  trains  as  well  as  those  of  the  stream- 
line pattern.  Investigations  of  wind  resist- 
ance revealed  that  a  falling  drop  of  water 
assumes  a  shape  offering  the  least  resistance 
when  descending  through  air.  Air  resist- 
ance tests  of  high-speed  trains  and  auto- 
mobiles indicated  that  total  train  resistance 
could  be  reduced  one-half  and  wind  re- 
sistance to  one-third  for  certain  types  of 
rail  equipment  at  high  speeds. 

In  a  series  of  tests  with  models  of  pres- 
ent type  and  streamline  cars  in  winds  of 
varying  velocities,  up  to  80  m.p.h.  some 
startling  conclusions  were  worked  out. 

For  a  heavy  locomotive  and  two  heavy 
coaches,  streamline  design  saves  13  per 
cent  of  the  required  total  horsepower  for 
a  speed  of  35  m.p.h.  and  32  per  cent  of  the 
total  horsepower  for  a  speed  of  75  m.p.h. 

It  requires  286  horsepower  to  drive  the 
present  type  of  light  interurban  car  at  80 
m.p.h.  Tests  made  in  the  Westinghouse 
wind  tunnel  indicated  that  the  same  type 
of  car  in  the  streamline  design  can  be 
driven  at  80  m.p.h.  with  only  140  horse- 
power, thus  saving  146  horsepower.  At 
35  m.p.h.,  streamlining  will  save  30  per 
cent  of  the  horsepower  required  for  the 
present  type  of  car. 

It  is  evident  that  streamlining  is  not  as 
important  for  the  slower  speeds  or  for 
heavy  equipment  as  it  is  for  high  speeds 
and  light  equipment.  Dr.  Tietjens,  who 
conducted  the  tests,  concludes  that  stream- 
lining will  be  worth  while  for  medium  and 
high-speed,   light    interurban   cars   and   for 

heavy  high-speed  trains. 

• 

Packing  of  Overhead  Line 
Material  to  Be  Discussed 

A  general  conference  of  manufacturers, 
distributors  and  users  of  overhead  electric 
railway  materials  will  be  held,  under  the 
auspices  of  the  division  of  simplified  prac- 
tice of  the  Bureau  of  Standards,  in  the 
board  of  directors  room,  Chamber  of 
Commerce  Building,  Pittsburgh,  Pa.,  at 
10  a.m.,  daylight  saving  time,  on  Thurs- 
day, May  7,  1931,  to  consider  the  simplifica- 
tion of  packaging  these  units. 

The  American  Electric  Railway  .Associa- 
tion, through  its  committee  on  unit  piling 
and  standard  packages,  has  been  studying 
the  possibilities  and  advantages  of  standard 
packages  for  this  class  of  material  for  some 
time,  and  has  submitted  a  tentative  recom- 
mendation which  will  be  used  as  a  basis 
for  discussion.  The  results  of  these  studies 
indicate  that  the  simplification  of  the  num- 
ber of  units  being  packed  in  each  container 
or  bundle  should  prove  helpful  to  manu- 
facturers, distributors,  and  the  electric  rail- 
way companies,  as  consumers,  and  that 
much  avoidable  waste  will  be  eliminated 
in  this  field. 
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Street  Railway  Fares* 

1913 


4.84 


Electric  Railway  Materials* 

1913   -    100 


Electric  Railway  Wages* 

1913  - 


100 


Electric  Ry.  Construction  Cost 

Am.  Eleo.  Ry.  Amd.       1913  -    100 


General  Construction  Cost 

Eng'g  News-Record        1913  -    100 


Wholesale  Commodities 

U.  S.  Bur.  Lab.  Stat.      1926  -    100 


Wholesale  Commodities 

Bradatreet  1913  -   9.21 


Retail  Food 

U.  S.  Bur.  Labor  Stat. 


1913 


100 


Cost  of  Living 

Nat.  Ind.  Conf.  Bd. 


1923  -    100 


General  Business 

The  Businesa  Week     Normal    =    1 00 


Industrial  Activity 

Eleo.  World,  kw.-hr.  used  1 923-25  =■  1 00 


Bank  Clearings 

Outside  N.  Y.  CSty         1926 


100 


Latest 


Apr.,  1931 
7.81 


Apr.,   1931 

120 


Apr.,  1931 

233.2 


Apr.,   1931 
186 


Apr.,  1931 
191.6 


Mar.,  1931 
74.5 


Apr.,  1931 
9.23 


Mar..  1931 
126.4 


Feb.,  1931 
89.6 


Apr.  H,  1931 

78.6 


Mar.,  1931 

108.2 


Mar.,  1931 

71.5 


Month 
Ago 


Mar.,  1931 
7.80 


Mar.,  1931 
124 


Mar.,  1931 

231.9 


Mar.,  1931 
187 


Mar.,  193! 
194.5 


Feb..  1931 
75.5 


Mar.,  1931 

9.17 


Feb.,  1931 
127.0 


Jan.,    1931 

91.1 


Mar.  1 4,  1931 

81.4 


Feb.,   1931 

110.3 


Feb.,  1931 
69.8 


Year 
Ago 


Apr..  1930 
7.71 


Apr.,   1930 
140 


Apr.,   1930 

231.7 


Apr.,   1930 

203 


Apr.,   1930 

207.1 


Mar.,  1930 
90.8 


Apr.,   1930 

11.18 


Mar.,  1930 

150.1 


Feb.,  1930 
98.5 


Ap.12,    1930 
96.5 


Mar..  1930 

120.3 


Mar.,  1930 
94.3 


Last  Five  Years 


High 


Apr.,  1931 
7.81 


Dec,  1926 
159 


\PT.,  1931 
233.2 


Nov.,  1928 
206 


Jan.,    1927 

211.5 


May  1926 
100.5 


Jan.,  1928 
13.57 


Apr.,   1926 

162.4 


Feb.,  1926 
106.2 


Oct.6,  1928 
117.6 


Feb.,  1929 
140.4 


Oct.,  1929 
111.8 


Low 


Apr.,  1926 
7.35 


Apr.,  1931 
120 


Apr.,   1926 

224.7 


Apr.,  1931 
186 


.\pr.,   1931 
191.6 


Mar.,  1931 

74.5 


Mar.,  1931 
9.17 


Mar.,  1931 
126.4 


Feb.,  1931 
89.6 


Jan.  31,1931 
77.0 


Jan.,    1931 

97.6 


Feb.,  1931 
69.8 


•The  three  index  numbers  marlced  with  an  asterislc 
are  computed  by  Mr.  Richey,  as  follows:  Fares  index 
k  average  street  railway  fare  in  all  United  States 
oities  with  a  population  of  50,000  or  over  except  New 
York  City,  and  weighted  according  to  population. 
Street  Railway  Materials  index  is  relative  average 
pnee   of    materials    (including   fuel)    used   in   street 


railway  operation  and  maintenance,  weighted  accord- 
ing to  average  use  of  such  materials.  Wages  index  is 
relative  average  maximum  hourly  wage  of  motormen, 
conductors  and  operators  on  121  of  the  largest  street 
and  interurban  railways  operated  in  the  United 
States,  weighted  according  to  the  number  of  such  men 
employed  on  these  roads. 


Rail  Prices  Under  Scrutiny 

Investigation  by  the  Department  of 
Justice  will  reveal  that  the  prices  of  steel 
rails  have  been  fixed  by  fiat  for  the  past 
30  years.  To  the  extent  that  the  purchase 
of  rails  is  infected  by  the  contagion  of 
reciprocal  buying,  the  matter  is  subject  to 
scrutiny  by  the  Interstate  Commerce  Com- 
mission, to  which  Senator  Couzens,  chair- 
man of  the  Senate  interstate  commerce 
committee,  has  submitted  a  request  for  an 


investigation,  but  the  Department  of  Jus- 
tice is  the  only  agency  that  is  empowered 
to  act  under  the  anti-trust  laws  with  re- 
gard to  the  uniformity  in  rail  prices,  which 
have  stood  at  $43  per  ton  for  the  last  nine 
years,  having  been  boosted  from  $40  on 
Oct.  1,  1922.  The  prices  bid  vary  only  to 
the  extent  that  specifications  call  for  de- 
livery of  rails  which  depart  from  basic 
standards  and,  in  ordinary  practice,  the 
railroads  divide  their  orders  among  several 
steel  companies. 


Cement  Output  Capacity  Put 
at  261,000,000  Barrels 

The  production  capacity  of  the  Portland 
cement  industry  in  the  United  States  is 
estimated  to  exceed  261,630,000  barrels, 
according  to  Frank  H.  Crehore  &  Com- 
pany, who  have  completed  an  analysis  of 
the  industry.  In  1930  the  Portland  cement 
plants  produced  160,905,000  barrels  of 
cement,  or  approximately  61  per  cent  of 
the  capacity  of  present  equipment.  This 
ratio  is  seen  as  placing  the  industry  in  a 
favorable  position  to  meet  expanding  de- 
mands. At  the  present  time  there  are  172 
plants  distributed  at  strategic  points  in 
36  states,  Pennsylvania  having  the  most 
with  29  plants.  There  are  thirteen  major 
units  in  the  Portland  cement  industry. 


Zinc  Hits  Lowest  Since  1902 

Price  of  common  zinc  metal,  known  as 
prime  Western  slab  zinc,  declined  during 
April  to  the  lowest  price  since  1902,  3.90 
cents  per  pound.  East  St.  Louis,  or  4.25 
cents,  New  York.  The  drop  followed  the 
issuance  of  zinc  statistics  for  March  by 
the  American  Zinc  Institute.  Though  the 
trend  was  shown  to  be  favorable  the  net 
change  was  evidently  too  small  to  be  con- 
sidered satisfactory.  In  1902  the  price 
of  zinc  dipped  to  4.10  cents  per  pound,  New 
York.  The  lowest  price  ever  recorded 
was  3.10  cents,  New  York,  in  1895,  while 
the  highest  was  27i  cents  per  pound  in 
1915,  during  the  war  when  scarcity  of  ma- 
terial was  general.  Three  or  four  times 
during  the  past  year  zinc  has  dropped  to 
3.95  cents,  East  St.  Louis,  or  4.30  cents, 
New  York.  On  every  occasion  that  figure 
proved  to  be  the  bottom  of  the  market. 
♦ 

Four  Million  Pounds  of  Sheet 
Aluminum  Ordered 

An  order  lor  4,000,000  lb.  of  sheet 
aluminum  has  been  received  at  the  .'Mcoa 
plant  in  Tennessee,  the  new  alloy  plant  of 
the  Aluminum  Company.  This  is  a  strong 
indication  that  the  new  plant  is  rapidly 
gaining  capacity  in  an  operating  schedule 
and  that  it  will  soon  be  able  to  maintain 
a  full-time  operating  schedule.  It  was  also 
announced  that  heavy  rains  had  almost 
completely  restored  the  supply  of  water 
at  the  various  dams  of  the  plant  of  the 
Aluminum  Company. 
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Metals — New  York 

Copper,  electrolytic,  delivered,  cents  per  lb .  9.50 

Lead,  cents  per  lb 4.  50 

Nickel,  ingot,  cents  per  lb 35.00 

Zinc,  cents  per  lb 3.  90 

Tin,  Straits,  cents  per  lb 24. 85 

Aluminum,  98  to  99  per  cent,  cents  per  lb.  22. 90 
Babbitt  metal,  warehouse,  cents  per  lb.; 

Commercial  grade 33. 75 

General  service 29.00 

Waste— New  York 

Waate,  wool,  cents  per  lb 1 1 .  00 

Waste,  cotton  (100  lb.  bale),  cents  per  lb.: 

White 8.00-12.00 

Colored 7.00-10.00 

Wire— New  York 

Bare  copper  wire,  cents  per  lb 1 1 .  50 

Rubber-covered  wire.  No.  14,  per  1,000  ft.  $4.25 

Weatherproof  wire  base,  cents  per  lb 1 2. 75 

Paint  Materials — New  York 

Linseed  oil  (S  bbl.  lots),  cents  per  lb 9.6 

White  lead  in  oil  (100  lb.  keg),  cents  per  lb. .  13. 25 

Turpentine  (bbl.  lots),  cents  per  gal 55.00 

Putty,  100  lb.  tins,  cenU  per  lb 5.50 


Scrap  Metal — New  York 


Heavy  copper,  cents  per  lb 

Light  copper,  cents  per  lb 

Heavy  brass,  cents  per  lb 

Zinc,  cents  per  lb 

Lead,  heavy,  cents  per  lb 

Mixed  babbit,  cents  per  lb 

Battery  lead  plates,  cents  per  lb. . 


7.25 
6.25 
4.25 
2.12 
3.50 
3.50 
1.50 


Old  Material — Chicago 


Steel  car  axles,  net  ton $13.00 

Cast  iron  car  wheels,  gross  ton 9.75 

Steel  car  wheels,  gross  ton 12.75 

Leaf  springs,  cut  a[>art,  gross  ton 1 2. 50 

Angle  bars,  gross  ton 1 1.25 

Brake  shoes,  net  ton 8.00 

Steel  rails  (short),  gross  ton 12.75 

Relaying  rails,  gross  ton  (65  lb.  and  heavier)  24.  50 

Machine  shop  turnings,  gross  ton 4.75 

Track   Materials^ — Pittsburgh 

Standard  steel  rails,  gross  ton $43. 00 

Track  spikes,  -r^-in.  and  larger,  per  100  lb.  2,70 

Tie  plates,  steel,  cents  per  100  lb 1.95 

Angle  bars,  cents  per  100  lb 2.75 

Track  bolts,  per  100  lb 3.90 

Ties,  white  oak,  Chicago,  6  in.x8  in.xS  ft. .  1 .  35 


Hardware — Pittsburgh 

wire  nails,  per  keg $  1 .  95 

Sheet  iron  (24  gage),  cents  per  lb 2. 25 

Sheet  iron,  galvanized  ( 24  gage) ,  cents  per  lb.  2 .  85 

Auto  body  sheets  (20  gage),  cents  per  lb....  3. 15 

Bituminous  Coal 

Pittsburgh  mine  run,  net  ton $1 .  40 

Central,  III.,  screenings 1.18 

Kansas  screenings,  Kansas  City 1 .  75 

Big  Seam,  Ala.,  mine  run 1 .  70 

Smokeless  mine  run,  Chicago 1 .  80 

Paving  Materials 

Paving  stone,  granite,  5  in.,  t.o.b.: 

New  York— Grade  1,  per  thousand $150.00 

Wood  block  paving  3},    16  lb.  treatment, 

N.  Y.,peraqyd.,f.o.b 2.50 

Paving  brick  3jx8jx4,  N.  Y.,  per  1,000  in. 

carload  lots,  f.o.b 50.00 

Paving  brick,  3x8ix*,  N.  Y.,  per  1.000  in. 

carload  lots,  f.o.b 45. 00 

Crushed  stone,  |-in.,  carload  lots,  N.  Y., 

per  cu.yd.,  delivered 3,40 

Cement,  Chicago,  in  carload  lots,  without 

bags,  f.o.b 1 .  35 

Gravel,  f-in.,  cu.yd.,  delivered  New  York. ..  3. 40 

Sand,  cu.yd.,  delivered  New  York 2. 15 

Asphalt,  in  pkg.N.  Y.,  f.o.b.  ref.,  per  ton  . .  16.00 
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Can  Be  Bought  ^ 

with 

PEACOCK 

STAFFLESS  BRAKES 


Because  Peacock  Staffless  Brakes 
arrest  the  momentum  of  the  car 
instantaneously — ^with  a  braking 
force  on  the  wheel  of  3000  lbs. 

There  is  no  chance  of  the  chain 
binding  or  clogging — no  limit  of 
safety  is  countenanced,  for 
Peacock  Brakes  can  wind  up  12 
feet  of  chain. 

And,  too,  worn  brake  shoes  do  not 
deter  positive  braking. 

NATIONAL 
BRAKE  COMPANY,  Inc. 

890  EUicott  Square,  Buffalo,  N.  Y, 

General  Sales  Office:   50  Church  St., 

New  York 

Canadian  Representative: 
Lyman  Tube  &  Supply  Co.,  Ltd.,  Montreal,  Can. 
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TIGER^WELD 

PO^ER 
BONDS 


THIS  latest  and  most  significant  advance  in  power  bond  design 
assures  welding  simplicity  and  economy  never  before  real- 
ized—  as  well  as  higher  resistance  to  vibratory  stresses.  By 
newly  developed  manufacturing  methods,  the  wires  are  in- 
timately flash  butt-welded  to  solid  soft  steel  terminals,  making 
it  easy  for  any  welder  to  give  you  better  installations  at  lower 
cost.  Five  types  —  adaptable  to  flame  or  arc  welding  —  each 
bond  stretch-tested  to  insure  positive  unity.  Full  particulars 
and  samples  on  request.    Address  the  nearest  office. 


A  TRIUMPH     IN     PERFORMANCE    AND    ECONOMY 


TYPE  B  F  2 

(Straight  terminal  bond  for  rail  head) 


TYPE  B  F  3 
(Always  with  hook  for  rail  base) 


AMERICAN  STEEL  &  WIRE  COMPANY 


S08  South  La  Salle  Street,  Chicago        subsidiary  or  united  J£^sTATEssTaLcoiiroRATioN  And  All  Principal  Cities 

Pacific  Coast  Distributors:  Columbia  St«l  Company,  Run  Building,  San  Francisco  Export  Distributors:  United  States  Steel  Products  Company,  New  York 
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4,000,000 


For  4  years  the  Pittsburgh 
Motor  Coach  Company  (Byllesby 
Engineering  and  Management 
Corp.,  Engineers-Managers) 
has  equipped  its  buses  with 
Goodyear  Tires 


BUS  MILES 

ON    PITTSBURGH    STREETS 


Pittsburgh  is  a  typical  city  for 
motor  coach  operation.  Its  choked 
downtown  streets  bear  heavy 
traffic,  necessitating  frequent, 
quick  stops.  On  broader  boule- 
vards in  the  residential  sections, 
traffic  stretches  out,  speeds  up. 
And   Pittsburgh    has    many  hills 


— stiff  ones  to  go  up  or  down. 
The  103  buses  of  the  Pitts- 
burgh Motor  Coach  Company 
have  established  a  reputation 
for  swift,  comfortable,  and  de- 
pendable passenger  service. 
Last  year,  this  fleet  traveled 
approximately    4,000,000 


miles,  completing  its  fourth  year 
on  Goodyear  tires. 

Goodyear  Bus  Balloons  qual- 
ify here  on  superior  perform- 
ance,justastheydoin  hundreds 
of  other  cities  and  towns—  in 
tight  city  traffic  and  on  long, 
fast  interstate  hauls. 


THE      GREATEST      NAME 


GOOilt 


IN       RUBBER 


ON      YOUR      NEW      COACHES      SPECIFY      GOODYEARS 
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always 


Mercury  Arc  Power  Rectifier 
for    600    volt    D.C.    service 


Although  60%  of  the  orders  for 
A.B.B.  rectifiers  in  1930  were  from 
new  users,  over  72%  of  the  capacity 
in  K.W.  was  "repeat  business." 

New  orders  show  confidence;  re- 
peat orders  indicate  satisfaction. 

AMERICAN  BROWN  HOVER!   CO.,  INC. 
CAMDEN,  N.  J. 

Pioneers  in  Mercury  Arc  Potcer  Rectifiers 


AMERICAN  BROWN  BOYERI 


May,  1931 


ELECTRIC  RAILWAY  JOURNAL 


19 


Railroad  earnings  have  been  cut. 
Net  profit  has  been  lowered,  in 
some  cases  wiped  out.  Such  a 
condition  calls  for  strict  atten- 
tion to  expenditures  from  which 
the  annual  return  on  investment 
is  considerable.  All  waste  must 
be  stopped  at  once. 

The  cost  of  starting  and  stop- 
ping a  car  or  train  is  small.  But 
this  sum  multiplied  by  the  num- 
ber of  operating  cars  and  their 
stops  per  year  adds  a  tremen- 
dous sum  to  the  annual  operat- 
ing overhead.  With  rigid  switch 
stands  at  the  ends  of  double 
track  or  passing  siding,  cars  must 
stop  and  start  twice  for  switch  operations.  The  3-in-l 
Switch  Stand,  operating  automatically,  eliminates  these 
stops  with  safety.  Many  steam  railroads  have  found 
that  the  3-in-l  will  pay  for  itself  in  less  than  ten  days. 
To  eliminate  waste  motion  ...  to  save  both  time  and 
money,  adopt  the  3-in-l  Switch  Stand. 


A  Simple  Source  of  Dividends:  A  double-coil  spring 
returning  switch  points  after  trailing  train  has  passed; 
an  oil  buffer  retarding  return  between  successive  pairs 
of  wheels;  and  a  rigid  throw  for  hand  operation  are 
the  mechanisms  that  eliminate  stops  and  pay  dividends. 
Write  for  complete  printed  information. 


RAMAPO    AJAX    CORPORATION 

Racor  Pacific  Frog  aiul  Switch  Company Los  Angeles — Seattle 

Canadian  Kamapo  Iron  Works  Limited Niagara  Falls,  Ontario 

General  Offices — 230  Park  Avenue,  New  York 

Sales  Offices  at  Works  and  McCormick  Building,  Chicago  Midland  Bank  Building,  Cleveland,  Ohio 

Metropolitan  Bank  Building,  Waehington  Builders  Exchange  Building,  St.  Paul 

Union  National  Bank  Building,  Houston,  Texas 
Nine  Racor  Works:    Hillburn,  N.  Y.  Niagara  Falls,  N.  Y.  Chicafzo,  III.  East  St.  Louis,  III. 

Superior,  Wis.  Pueblo,  Col.  Los  Angeles,  Cal.  Seattle,  Wash.  Niagara  Falls,  Ont. 


20 


ELECTRIC  RAILWAY  JOURNAL 


May,  1931 


Wnen  you  need 

STEEL 


INSEPARABLY  linked  with  the  develop- 
ment of  Steel  is  the  name  "Carnegie." 
For  nearly  three-quarters  of  a  century, 
Carnegie  Steel  Company  has  engaged  in 
the  manufacture  of  Steel — experimenting, 
learning,  serving.  The  knowledge  accumu- 
lated during  this  time,  and  the  mechanical, 
metallurgical  and  engineering  resources 
of  this  company  are  yours  to  summon. 
A  dependable  source  of  supply  plays  no 
small  part  in  the  success  of  a  product  or 
of  an  enterprise. 

^"rought  Steel  ^'heels 

Forged  Steel  Axles 

Standard  Rails     .     Steel  Cross  Ties 

Plates    .    Floor  Plate 

C  B  Seetlons    .    Struetural  Mill  Products 

Bar  Mill  Products 

Stainless  and  Heat  Resisting  Steels 


CARNE6IE  STEEL  COMPANY  •  PITTSBURGH 

Subsidiary  of  United  States  Steel  Corporation 


138 
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A  LOCOMOTIVE  BUILDER  WHO 

..changed  his  finish 

specification 
..got  a  better  product,  and 
..saved  31  cents  a  nut 


BOURKE   WHITE    PHOTO 


The  nuts  used  in  the  construction  of 
a  locomotive  cost  only  a  minor  fraction 
of  the  total  value  of  the  materials  needed, 
but  they  have  an  importance  which,  rela- 
tively, exceeds  their  cost.  They  must  have 
strength,  accuracy,  and  a  good  finish.  For 
years  R  B  &  W  EMPIRE  Nuts  have  been 
standard  on  many  locomotives. 

The  cost  of  these  large  nuts  is  second- 
ary to  their  quality,  but  even  in  an  item 
like  this  a  saving  is  appreciated,  as  a  re- 
cent experience  proved.  We  submitted  a 
regular  semi-finished  EMPIRE  Nut,  taken 
from  stock,  to  a  locomotive  builder  who 
had  been  buying  a  full-finished  nut  from 
another  source. 

After  the  locomotive  builder  had  given 
us  his  initial  order  for  semi-finished  nuts, 
he  wrote  us  that  they  had  a  better  appear- 
ance than  the  full-finished  nuts  he  had 
formerly  purchased,  and  for  which  he 
had  been  paying  a  considerably  higher 
price.  His  average  saving,  using  R  B  &W 
Semi -Finished  Nuts,  was  31  cents  a  nut. 

Eighty- six  years  of  careful  craftsman- 
ship and  constant  progress  in  manufactur- 
ing methods  in  the  R  B  &  W  plants  result 
in  high  quality  products  made  in  large 
quantities  to  meet  every  need  of  American 
industry.  An  R B &  W  sales  representative 
will  be  glad  to  discuss  your  bolt  and  nut  re- 
quirements with  you,  without  obligation. 


•  All  R  B  tf  fF products  are  carefully  inspected  before  shipment 


RUSSELL,  BURDSALL  &  WARD  BOLT  &  NUT  CO. 


PORT  CHESTER;  N.  Y.     ROCK  FALLS,  ILL. 
CORAOPOLIS,  PA. 


Sales  Offices  at  Philadelphia,  Detroit,  Chicago,  San 
Francisco,  Los  Angeles,  Seattle,  Portland,  Ore. 
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TULC 

is  guaranteed  to 


1.  Reduce  the  Number  of  your  Hot 
Bearings. 

2.  Reduce  your  Bearing  Cost. 

3.  Save  in  the  Cost  of  your  Main- 
tenance. 

4.  Lengthen  Your  Oiling  Periods. 


TULC  will  do  these  things  on  your  property — will 
give  you  these  lubrication  savings  that  it  is  daily  giv- 
ing to  many  leading  properties. 

TULC  is  made  for  lubrication  of  electric  railway 
equipment — for  your  needs.  It  stays  put — does  not 
run  or  drip  off — does  a  real  job  of  lubricating. 

Under  all  conditions  TULC  insures  faultless  lubrica- 
tion— ^with  savings  important  enough  to  merit  your 
investigation. 

Arrange  for  a  test  of  TULC — there  is  no  obligation. 

The 
UNIVERSAL  LUBRICATING  CO. 

CLEVELAND,  OHIO 
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Grand  Union  Branch-Off,  Roanoke 
Railway  &?  E/rctrii  Company,  Roanoke, 
ya.,  corner  Campbell  Anenue  and  "Jef- 
ferson Street.  Trackaork  by  The 
Lorain  Steel  Company.  Upper  photo- 
graph  of  work  during  installation, 
September,  igid.  Lower  view  of  paved 
street  and  tracks,  January,  igji. 


Ingenious 
inDesign  # 
Practical 

in  Use 


LOR  Al  N*^'*^ 


ITRACKWORK 


c7h. 


ROM  the  simplest  to  the  most  complicated  requirements 
of  urban,  suburban,  or  interurban  trackwork,  Lorain  has 
always  kept  pace  with  changing  demands.  Lorain  leadership 
in  this  field,  established  a  generation  ago,  was  never  more 
definite  than  now. 

The  actual  and  anticipated  nature  of  street  construction, 
traffic  regulations,  weight  and  character  of  rolling  stock, 
speed,  volume,  and  complexity  of  movement,  are  all  re- 
flected in  the  designs  and  recommendations  of  Lorain 
engineers  for  the  most  advanced  electric   railway  projects. 

The  Grand-Union  Branch-OfF  here  shown  was  constructed 
by  The  Lorain  Steel  Company  in  1926  for  the  Roanoke 
Railway  &  Electric  Co.,  Roanoke,  Va.    All  switches,  mates. 


frogs,  and  crossings  are  of  solid  manganese  steel.  The 
tongue  switches  are  of  Lorain  Tadpole  Type.  The  closure 
rails  are  of  open-hearth  steel.  The  equipment  throughout 
is  of  American  Railway  Engineering  Association  Standard 
7-inch  guard  rail — Lorain  Section  140-468  —  cop  of  guard 
level  with  head,  within  the  limits  of  the  street  intersections. 
The  layout  is  built  to  an  angle  of  90  degrees,  each  of  the 
quadrants  being  symmetrical. 

This  is  a  quite  typical  example  of  Lorain  Trackwork. 
Five  years  of  constant  use  have  been  sufficient  to  prove  it 
trouble-free,  practical,  and  satisfactory. 

Correspondence  regarding  any  problem  of  trackwork  is 
invited. 


The  Lorain  Steel  Company,  Johnstown,  Pa. 

Subsidiary  of  United  lE^  States  Steel  Corporation 


American  Bridge  Company 
American  Sheet  and  Tin  Plate  Company 
American  Steel  and  Wire  Company 
Carnegie  Steel  Company 


principal  subsidiary  ^h(^j  manufacturing  companies 
Columbia  Steel  Company  Illinois  Stkel  Company 

Cyclone  Fence  Company  Minnesota  Steel  Company 

Federal  Shipbuilding  and  Dry  Dock  Company  National  Tube  Company 


Oil  Well  Supply  Company 
The  Lorain  Steel  Company 
Tennessee  Coal.  Iron  &  R.  K.  Company 
Universal  Atlas  Cement  Company 


Pacihc  Coast  Distributort— Co\\xmh\A  Sieel  Company,  Rust  Building,  San  FranciKo,  Calif.  Export  Distributors  —United  Slates  Steel  Products  Company,  30  Church  Street.  New  York,  N.  Y. 

Lorain  Sales  Offices—  Atlanta  Chicago  Cleveland  Dallas  New  York  Philadelphia  Pittsburgh 
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THAT  COMPELS 
RECOGNITION 

Actual  service  has  proved  this  performance  to  the  entire 
satisfaction  of  the  operator. 

STREET  CAR  Seats  of  deep  spring  construction  provide  for  21  passen- 
gers, while  the  two  large  loading  wells  and  the  22-inch  aisle  (measured  at  seat 
cushions)  accommodate  upwards  of  40  standees  in  comfort.  Vacuum-operated 
entrance  and  exit  doors  are  24  inches  in  clear — assurance  of  easy,  safe  and 
rapid   passenger  circulation. 

PARLOR  COACH  Seats  are  provided  for  21-25  passengers.  All 
except  auxiliary  and  rear  seats  are  of  the  reclining  type  with  three-position 
adjustment  and  arm  rests  on  both  aisle  and  window  sides.  Interior  baggage 
lofts  are  commodious  and  unusually  sturdy.  A  distinctive  modernistic  motif 
has  been  achieved  in  the  design  of  such  interior  appointments  as  reading 
lights,  mirrors,  window  pillars,  baggage  lofts,  etc.  Passengers  are  assured 
exceptional  comfort,  clear  vision  and  safety. 

CHASSIS  FEATURES  120-horsepower  8-cylinder  engine  .  .  . 
Heavy-duty  4-speed  transmission  .  .  .  172-inch  wheelbase  .  .  .  Demountable 
power  plant  .  .  .  Full-floating,  worm-drive  rear  axle  .  .  .  10-inch  double-drop 
frame  .  .  .  Short  turning  radius,  27  feet  .  .  .  4-wheel  internal  hydraulic  brakes 
with  booster  .  .  .  Designed  throughout  for  motor  coach  service. 


FARGO  MOTOR  CORPORATION 


DIVISION 


DETROIT,    MICHIGAN 
OF  CHRYSLER  CORPORATION 
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Ton  Mile 
Drudgery 

Whole  populations  bent 
their  backs  to  the  ancient 
problems  of  transporta- 
tion— but  today's  swift 
transportation  moves  a 
pyramid's  weight  at  a  mile 
a  minute  pace  on  Gary 
Wrought  Steel  Wheels. 


Subsidiary  of  Untied  States  Steel  Corporation 

(Srnpral  Wf&ctB:  208  ftmitt?  Ca  i^allr  ^trttU  (Ct^Uago 
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Active  optimism  is  not  given  to  predic- 
tion and  prophecy.  It  is  not  forever  guess- 
ing how  things  are  just  around  the  corner. 
Day  in,  day  out,  with  no  ado,  it  does  un- 
hesitatingly the  things  it  knows  are  helping 
to  make  for  better  times. 

Regardless  of  the  apparent  trend  of 
general  conditions.  Collier  Service  car 
cards  are  actively  optimistic.  Daily  they 
make  a  constructive  contribution  towards 
greater  business  activity. 

Well  planned  and  capably  executed 
advertising  campaigns  displayed  in  the 
card  racks  of  your  cars  build  traffic  by 
stimulating  business. 


Candler    Building,  New  York 

CAR    CARD    ADVERTISING 
A LM  O ST     EVER YWH  ERE 


Inc 
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Aeeelerates 
Street  Car  Service 


Waiting  time  of  patrons  is  reduced  by  pos- 
sible shorter  headway  between  cars  . . .  time 
consumed  in  making  stops  decreased  by 
quick  brake  application  .  .  .  standing  time 
of  cars  reduced  by  rapid  passenger  inter- 
change .  .  .  and  quick  get  away  permitted 
by  prompt  release  of  the  brakes. 


Safety  Car  Devices  Co. 

OF  St.  LOUIS,  MO. 

Posted  and  Telegraphic  Address: 

WILMERDING,  PA. 

CHICAGO  SAN  FRANCISCO  NEW  TORK 

WASHINGTON  PITTSBURGH 
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Break  out  of  the  trap  of  dead-weight 

with  Structural  Shapes  and  Sheets  of  Alcoa  Aluminum 


Habit — just  clinging  to  established  ways  of  doing 
things — lures  many  a  victim.  Don't  be  trapped  by 
obsolete  dead'weight  construction  in  street  cars. 

There  is  one  way  to  escape.  Replace  surplus  dead' 
weight  metals  with  the  strong  alloys  of  Alcoa 
Aluminum  which  weigh  only  1/3  as  much  and 
are  the  equivalent  of  structural  steel  in  strength. 
Scrap  the  dead-load;  pile  on  the  payload;  save 
power;  increase  your  schedules;  save  wear  on 
trackage  and  brakes. 

The  slight  additional  cost  of  original  equip- 
ment  is  soon  charged  off,  while  clear  profits 
continue  to  accrue.  No  wonder  one  prominent 


street  railway  engineer  says  that  he  can  easily  pay 
$1.25  for  every  pound  of  weight  saved.  And  you 
can  save  up  to  33.6%  of  the  weight  of  every  car. 
Safety  is  assured  by  a  minimum  tensile  strength 
of  55,000  lbs.  per  square  inch. 

Standard  structural  shapes  of  the  strong  alloys  of 
Alcoa  Aluminum,  used  in  street  car  construction, 
are  carried  in  stock.  Plates,  rivets,  bolts  and 
screws  are  also  available. 

The  engineering  handbook,  "Structural  Alumi' 
num,"is  available  at  $1.00  a  copy.  Address 
ALUMINUM  COMPANY  0/  AMERICA; 
2463  Oliver  Building,  PITTSBURGH,  PENNSYLVANIA. 


ALCOA  ALUMINUM 
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your  strongest 


Public  Appeal 


J-M  develops  the 
noiseless  car  to  meet 
the  increased  rider 
demand  for  quiet. 


COMPETITION  IS  increasing— 
the  public  demands  comfort  and 
quiet  as  well  as  speed.  Now  Johns- 
Manville  meets  this  demand  with 
Acoustical  Materials  and  Methods 
that  make  the  quiet  car  possible. 

For  example,  in  Cleveland,  Ohio, 
J-M  Insulation  engineers  completely 
insulated  and  acoustically  treated 
street  cars  No.  4149  and  5014  while 


under  construction  for  the  Cleveland 
Railway  Company.  Floor,  sides,  rear 
end  and  roof  deck  were  lined  with 
J-M  Insulation  and  Acoustical  Ma- 
terials. After  several  months'  service, 
noise  tests  were  conducted  using  for 
comparison  an  uninsulated  car  built 
at  the  same  time. 

The  J-M  insulated  cars  were  from 
67%  to  77%  less  noisy  than  the  un- 


insulated type.  The  quietness  of  the 
cars  was  comparable  to  a  modern 
Pullman.  In  addition,  the  cars  were 
cooler  in  summer  and  warmer  in  winter. 

J-M  Insulation  Service  puts  in  your 
hands  one  of  the  strongest  competi- 
tive weapons  of  recent  years.  It  will 
pay  you  to  investigate.  Address 
Jolins-Manville,  292  Madison  Ave., 
New  York  City. 


Johns  -Manville 

Service  to 


-Jo^- 


In  Pennsylvania 
nearly  every  other  coach 

is  a  YE  IdO  TT  .  .  . 


Far  more  Yellow  Coaches  are  in  revenue  ser- 
vice throughout  the  United  States  than  any 
other  make.  Far  more  revenue  passengers 
are  carried  by  Yellow  Coaches  than  by  any 
other  make.  Yellow  Coaches  are  revenue 
builders.   For  example 


Nearly  Every  Other  Coach 

in  the  Keystone  State 

is  a  Yellow  Coach 


Since  1924,  when  the  first  Yellow  Coach  was 
purchased  in  the  State  of  Pennsylvania,  the 
Keystone  State  has  shown  an  overwhelming 
preference  for  Yellows. 

Today,  Yellow  Coaches  predominate,  on 
highways  and  in  cities.  Nearly  every  other 
coach  in  revenue  service  in  Pennsylvania  is  a 
Yellow — 

And  Yellow  has  sold  more  than  twice  as  many 
coaches  as  its  nearest  competitor — in  a  much 
shorter  length  of  time.  The  record  of  Yellow 
penetration  tells  its  own  story. 


Year 

Sales 

Total 

1924 

212 

1925 

71 

283 

1926 

199 

482 

1927 

262 

644 

1928 

72 

716 

1929 

133 

849 

1930 

166 

1015 

These  sales  were  made  to  49  operators,  which, 
collectively,  have  ordered  Yellow  Coaches 
192  times — or  an  average  of  4  times  each. 

Eight  companies  have  reordered  more  than  10 
times — four  companies  more  than  15  times 


and  one  company  more  than  20  times — a  strik- 
ing vote  of  confidence  in  Yellow  performance. 

Moreover,  39  city  transportation  companies 
in  Pennsylvania  operate  830  motor  coaches,  of 
which  535  are  Yellows — 

65%  Yellow  preference.  The  following  city 
coach  operations  are  typical  of  the  great  pop- 
ularity of  Yellow  equipment. 

Yellows     Others 

Philadelphia  370  0 

Pittsburgh  62  35 

West  Chester  31  3 

Erie  26  0 

Wilkes  Barre  32  9 

Altoona  7  16 

Franklin  5  0 

Conshohocken  2  3 

535        66 

The  Keystone  State,  like  so  many  others  in  the 
Union,  has  rendered  its  decision  in  favor  of 
Yellow  Coaches.  With  every  opportunity  to 
test  and  compare,  Pennsylvania  operators 
choose  Yellows  on  the  basis  of  performance, 
operating  economy  and  their  ability  to  build 
revenue. 

GENERAL  MOTORS  TRUCK  CO.,  Pontiac,  Michigan 
Subsidiary  of  Yellow  Truck  &  Coach  Mfg.  Co. 


In  Pennsylvania — as  throughout  all  America — ifs 

yellow  Coaches 


^ 


operators  of  Yellow  Coaches  in 

PENNSYLVANIA 


Harmony  Short  Line  Transportation  Co.  Pittsburgh,  Pa. 

Westmoreland   Transportation   Co. New   Kensington,  Pa. 

Saltsburg  &  Indiana  Transportation  Co. Saltsburg,  Pa. 

Shamokin  -  Mt.  Carmel  Transportation  Co.  Mt.  Carmel,  Pa. 


i 


\ 


Pennsylvania  Greyhound  Lines  Philadelphia,  Pa. 

Philadelphia  Rapid  Transit  Co.  Philadelphia,  Pa. 

Pittsburgh  Motor  Coach  Co. Pittsburgh,  Pa. 

West  Ridge  Transportation  Co.  Girard,  Pa. 

Chester  Valley  Bus  Line,  Inc.  West  Chester,  Pa. 

Johnstown    Traction    Co. Johnstown,  Pa. 

West  Penn  Electric  Co. Pittsburgh,  Pa. 

Logan  Valley  Bus  Co Altoona,  Pa. 

Mon  Valley  Bus  Co. Clairton,  Pa. 

Valley  Transportation  Co. Lemoyne,  Pa. 

Auch,    Howard    Conshohocken,  Pa. 

Bamford,  August  &  Bros.  Whitaker,  Pa. 

Beach,  Edward  West  Hazelton,  Pa. 

Dodaro,    Anthony Bradford,  Pa. 

East  Coast  Coach  Co.    Philadelphia,  Pa. 

FuUington  Bus  Co. Clearfield,  Pa. 

Glen  Bus  Co.  Scranton,  Pa. 


Huntingdon  Broadtop  R.  R. Huntingdon,  Pa. 

Pocohanne  Lodge Pocono  Pines,  Pa. 

Rapid   Transportation   Co.  Carbondale,  Pa. 

Wayne  Auto  Transportation  Co.  Hawley,  Pa. 

Southern  Pa.  Bus  Co.  Wilmington,  Del. 

Wampum   Bus   Co Wampum,  Pa. 

Smith,  L.  B.  Harrisburg,  Pa. 

Erie  Coach  Co.    Erie,  Pa. 

White  Transit  Co Wilkes  Barre,  Pa. 

Reading  Transit  Co.  Reading,  Pa. 

Somerset  Bus  Co. Somerset,  Pa. 

Bus   Service   Corp Philadelphia,  Pa. 

Citizens  Transit  Co.  Oil  City,  Pa. 

Waer  Bus  Co.,  Inc. Easton,  Pa. 

Penn  Bus  Lines  Pittsburgh,  Pa. 

Elk   Coach   Lines Philadelphia,  Pa. 

Hilltop  Bus  Co.  Beaver,  Pa. 


Edwards  Motor  Transit  Co.,  Inc. Dubois,  Pa. 

Schuylkill  Transportation  Co. Philadelphia,  Pa. 

Beaver  Valley  Motor  Coach  Co. Pittsburgh,  Pa. 

Wyoming  Valley  Auto  Bus  Co Wilkes  Barre,  Pa. 

Reading   Transportation   Co. Philadelphia,  Pa. 

Phillipsburg  Motor  Bus  Co. Phillipsburg,  Pa. 

Lehigh  Valley  Transportation  Co. Allentown,  Pa. 

Susquehanna  Motor  Coach  Lines Susquehanna,  Pa. 

Westside  Motor  Transportation  Co. Charleroi,  Pa. 

Arlington  Mausoleum  Association Philadelphia,  Pa. 

Interstate  Auto  Transportation  Co. Blossburg,  Pa. 

School  Dist.  of  Lower  Merion  Twp Merion,  Pa. 


Nearly  every  other  coach  in  Pennsylvania  is  a 


IJellow  Coach 


Maw  1931 


EI.I'XTRIC  RAILWAY  JOURNAL 


35 


Evidence  of  Serviceability 


rolley  l/oles 


RENCTH  ByIRCiAL  HEAT  TREATMENT 


STRENGTH  BY  HIGH  QUALITY  OF  STEEL 


1 


STRENOTH  DUE  TO  IPECIAL  REINFORCEMENT 


II 


$TREN<iTH  TO  MEET  ALL  SERVICE  CONDITIONS 


^  I  ^HE  first  requirement  in  trolley  poles  is  adequate  and 
-I-  lasting  strength,  which  must  be  provided  without 
excessive  weight.  Economy  in  operation  of  the  car,  efficiency 
in  service,  and  safety  to  the  public  will  depend  on  the 
fulfillment  of  this  demand. 

The  heat-treating  and  other  processes  under  which 
NATIONAL-SHELBY  Trolley  Poles  are  made,  folly  develop 
the  potential  qualities  of  the  special,  high-grade  steel  which 
has  been  chosen  for  superior  strength. 

The  design  of  these  poles  gives  complete  balance,  obviates 
undue  weight,  and  puts  maximum  reinforcement  where  it  is 
most  needed.  Every  pole,  before  leaving  the  mill,  undergoes 
the  most  thorough  tests  and  inspections,  to  make  sure 
that  it  is  free  from  defect.   Write  for  complete  information. 

NATIONAL  TUBE  COMPANY-  Pittsburgh,  Pa. 

Subsidiary  of  United  lUi^  States  Steel  Corporation 


NATIONAL 


SHELBY 
SEAMLESS 


POLES 


36 


ELECTRIC  RAILWAY  JOURNAL 


May,  1931 


Mix  Wj-^ftm 

UndcT  -«*  » 

r.canlhtrrbtw 

i«  (ood  "f  fom 

UnlMlk 


i^nption  I'^.'t 


.lules  winch  «a 
,  re  will  si'U  *»  • 
1  in  enetcr  <•" 
opention  t^ 
;h  ptop«r  «ta»" 

.  checkinf  (*«*"■ 

.  .htcldT 
on   tfv. 
■   openltoi 
'>nsuinpii(' 


.pportunitx*  '*' 

iN*  e'luip""**^ 

(•Iter  »<^***J 
<>hUinin(  tofg 
*  thai  tht 


YES, 


Providence . . .  and 


Extensive  Yearly  Program  of 

Track  Reconstruction 


Keoewals  by  the  Uotted  Electric 
Railways  fof  ibe  put  five  yean  have 
amounted  to  approximately  2$  per 
cent  of  the  local  track  mileage.  Con- 
struction of  a  new  bridge  has  neces- 
sitated ihc  relocation  of  one  of  the 
imporuni  routes.  Large  saving  has 
been  made  in  the  distribution  of  new 
for  replacements 


DUKIM.  I''*!  (he  t'nileO  Kkartc  Rnilwsy. 
ImunMrocir)!  a  \tn»\  of  10.25  mjln  «f  {M«-cd  inck 
Ml  Crtnidcnce  and  in  the  iurroundine  lefriWry 
»h.di  11  vnes-  Of  lht«  l«al.  856  mil«  were  entirely 
rrtutlt  «.(h  new  r»il».  and  I  ffi  mile»  were  retted  and 
ethabiliMird  About  5}  mtlet  of  the  old  irxk  whkh  wax 
torn  up  Kid  been  laKl  30  >-e»rs  a^oj  the  remainder  wai 
fiom  ;0  (u  n  >«rs  oUl  Sinoe  19JI  all  iKc  javenient 
hu  tr<n  lai.d  without  CO«t  In  the  compuiy 

Ai  prrv-nl  ihe  total  ol  main  track  operated  by  the 
Vniitd  Elei-iric  Kailwats.  txeliwive  of  Itimoun.  tidinp 
SBd  Mrliou**  iracki.  i*  191  mile*  The  track  rw»"- 
Sti'Kic^  (jHrinn  the  last  year.  10(Tther  with  the  t<«al  ot 
racontiriietinn  dnring  the  p»*t  fi»-e  years,  i»  47,5 
--r  ti>pr»ximatclv  25  per  cent  nl  the  lyMem  mi  _ 
Dunne  the  *ame  period  f>  II  miles  of  track  eKlensioni 
>t*v(  1x1 -n  inaiU- 


Carried  Out 

at  Providence 


m 


II 


im 


are  usually 
thermit  ivelded^  except 
livhere  track  is  reneiired 
under  traffic  ^^ 

Quotation  from  article  on  Irack  reconstruction  by  H.  R.  Smart, 
Superintendent  of  Way  &  Structures,  United  Electric  Railways,  Providence, 
R.     L.     in     tlie     February,     1931,     issue     of     Electric     Railway     Journal. 


'Mb'-' 


The 


PltUburgh 


METAL     £>   TH  E  R  A^ 


ISO  Broadway,  N«w  York,  N.  Y. 

Chicaso  Albany  So.  S«n  Francisco 


Toronto 
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now,  you  can  THERMIT  WELD 

under   traffic   by   this   new   development 


New  and  improved  methods  now  permit  the 
Thermit  welding  of  tracks  under  traffic. 

Here's  big  news!  Here's  a  new  development 
in  the  use  of  Thermit  welding  that's  been 
announced  since  the  United  Electric  Railways 
of  Providence  completed  its  1930  track  pro- 
gram— a  new  opportunity  to  reduce  track 
maintenance  costs  by  extending  the  use  of 
Thermit  Welding, 

Think  of  the  time  and  money  you  can  save  by 
being  able  to  cut  out  night  work  and  over-time 
for  your  track  workers — the  complaints  you 
can  avoid  and  the  trouble  you  can  side-step 


by  eliminating  service  interruptions  over 
regular  lines  while  track  joints  are  being 
welded. 

What  an  opportunity  to  extend  the  life  of 
joints  by  giving  them  adequate  strength  and 
protection  under  heavy  traffic — joints  that 
couldn't  be  disturbed  without  tying-up  service. 

Yes,  Providence,  this  certainly  should  be  good 
news.  And  may  we  add  just  this:  it  is  good, 
though  not  surprising  news  to  us  to  read  in 
this  article  that  you  have  "used  Thermit  joints 
since  1920 — and  have  had  practically  no 
failures." 


Many  of  the  double  track  lines  in  Providence 
operate  along  narrow  streets.  This  is  Eddy  St., 
34  ft.  between  curbs  where  track  was  laid  in  1930. 


Providence    carried    traffic    through    on    one 
track  while  the  other  was  being  reconstructed. 


A  LTHOUGH  the  basic  process  is  the  same 
now,  as  when  Thermit  rail  welding  was 
first  instituted  in  America  twenty-five  years 
ago,  the  methods  and  details  are  being  con- 
stantly improved.  Today  Thermit  welding, 
with  the  materials   and  equipment  sold  by 


the  Metal  &  Thermit  Corporation,  is  stand- 
ard practice  on  most  of  America's  leading 
city  and  suburban  electric  railway  systems 
—both  large  and  small  ....  Write  for 
information  on  methods  of  Thermit  welding 
under  traffic. 


ATION 


Pittsburgh 


ISO  Broadway,  New  York,  N.  Y. 

Chicago  Albany  So.  San  Francisco 


Toronto 
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18  Years  of  Reliable  Service  Behind^ 
Prolonged  Years  of  Even  Finer  Service  Ahead 


Commercial  transportation  standards  are 
invariably  set  by  Reo. 

Eighteen  years  ago,  Reo  first  introduced 
light,  more-power-for-weight,  speedier, 
safer,  lower-cost  SPEED  WAGONS,  and 
has  maintained  engineering  dominance 
ever  since. 

Hundreds  of  thousands  of  REO  SPEED 
WAGONS  and  TRUCKS  have  been  placed 
in  operation  in  64  countries,  hauling 
structural  steel  down   congested   Broad- 


way, bringing  Brazilian  coffee  to  coastal 
shipping  ports,  or  patrolling  the  vast  desert 
iitretches  along  the  Great  Wall  of  China ! 

The  same  story  of  day-in-day-out  reli- 
ability and  astounding  infrequency  of 
repair  has  travelled  the  world  around, 
and  has  won  universal  acceptance  for 
REO  products. 

In  face  of  these  irrefutable  results,  the 
REO  is  deserving  of  a  lasting  place  in  your 
system  of  transportation  service. 


REO        MOTOR         CAR         COMPANY,         LANSING 


MICHIGAN 


SPEED 
WAGONS 


AND 
TRi;CKS 
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Double  track  con- 
struction with  Bethle- 
hem No.  3  Steel 
Ties. 


BETHLEHEM 
STEEL  TIES 


lower 


cost  oF 


construction 


Left,     Keyston 

-3  Steel  Tie. 
Right,  Bethleh. 
3  Steel  Tie. 


Nc 


Nc 


lower  cost  of 
maintenance 


In  large  cities  and  in  suburban  communities 
with  paved  streets,  Bethlehem  Steel  Ties  are 
showing  substantial  returns  in  lower  cost  of 
track  construction,  and  in  maintenance. 

These  steel  ties  are  more  easily  laid  than  wood 
ties.  Their  shallow  section  reduces  the  amount 
of  excavation  and  concrete  necessary  to  install 
them  and  brings  a  reduction  in  labor.  Spiking, 
gaging  and  tie  pUtes  are  eliminated.  Less  time 
is  required  to  attach  rails  to  Bethlehem  Steel 
Ties  due  to  the  simplicity  of  their  fastenings. 
The  Bethlehem  No.  3  Steel  Tie  has  two  broad 
stationary  clips  and  four  movable  clips  securely 
riveted  to  the  tie.  The  Keystone  No.  9  Steel 
Tie  has  a  tie  plate  welded  to  the  tie  and  four 
rail  clips,  which  are  securely  held  in  position 
over  the  rail  base  by  |  in.  bolts  and  Unit  Lock 
Nuts.  Bethlehem  Steel  Ties  hold  the  rails  to 
gage  and  in  alignment. 

The  Long  life  of  Bethlehem  Steel  Ties  greatly 


Keystone  No.  9  Steel  Ties  used  in  construction  of 
curve. 

lowers  the  cost  of  track  maintenance.  In 
large  cities  where,  due  to  the  heavy  traffic, 
the  life  of  the  rails  is  short,  they  may  be 
renewed  with  a  minimum  of  expense  by  re- 
moving the  concrete  immediately  surround- 
ing them  and  attaching  the  new  rails  to  the 
steel  ties  left  imbedded  in  the  concrete. 

BETHLEHEM  STEEL  COMPANY 

General  Offices;   Bcthleficm,  Pa. 

District  Offices:  New  York.  Boston.  Philadelphia.  Balli- 
uiure.      Washington.      Atlanta.      Pittt<burg:h.      Cleveland. 

Detroit.   Ciucinnati.  Chitr.'igo.  St.  Louis. 
Pacific   Coast   Distributor:   Pacific   Coast    Steel  Corpora- 
tion,   Sail    Francisco.    Los    Angeles.    Porlland.    Seattle. 

Hoiiulitlu. 
Export    Distributor:    Bethloheni    Stei'i    Export    Corpora- 
tion.  25   Broadway.   New   York  City. 


BETHLEHEM 
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Polarine  passes fest  more  severe 

Great  motor  oil  test  conducted  by 
A.A.A.  at  Indianapolis  Speedway 


Complete  test  to 
require  seven  months 

For  many  weeks  New  Polarine  has 
been  subjected  to  what  is  probably 
the  most  thorough  and  comprehen- 
sive lubrication  study  ever  made. 

During  the  tests,  conducted  at  the 
Indianapolis  speedway  under  the 
direct  control  of  the  A.  A.  A.,  thirteen 
cars  were  run  night  and  day,  at  all 
ranges  of  speed;  each  run  of  1,000 
miles  made  at  a  predetermined  speed 
which  was  maintained.  They  rolled 
up  a  total  of  100,000  miles  while  sub- 
jecting New  Polarine  motor  oil  to  the 
most  gruelling  lubrication  tests  ever 
devised.  No  ordeal  was  overlooked. 
It  has  been  estimated  that  nearly  a 
million  observations  were  recorded. 
Now,  these   cars  are   starting   on   a 


POLARINE   MOTOR    OIL    IS    USED    BY    MOST 
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Tlian  Mofor  Coach  operation... 


five  months'  tour  of  the  Middle  West, 
piling  up  thousands  of  additional 
miles  and  gathering  further  informa- 
tion regarding  the  action  of  motor 
oil  under  actual  driving  conditions. 
Special  instruments  have  been  in- 
stalled to  record  oil  and  v/ater  tem- 
peratures at  different  speeds,  fuel 
and  oil  consumption  at  various 
speeds.  Also,  a  careful  check  is 
being  made  on  carbon  formation, 
cylinder  wear,  chassis  lubrication  and 
condition  of  oil  after  each  test. 

The  information  gathered  during  the 
speedway  test  runs  checked  the  find- 
ings of  our  technical  stafF.  The  results 
have  proved  conclusively  that 
Polarine  is  a  competent,  dependable 
motor  oil. 


Z  great   advantages 
from  using  Polarine  Motor  Oil 

Firsf — you  are  assured  of  positive,  thorough  lubrication. 
Polarine  has  proved  its  great  lubricating  qualities  not  only  in 
this  great  lubrication  test  but  also  in  hundreds  of  motor 
coaches  throughout  the  middle  west. 

Second — Polarine  and  Red  Crown  Gasoline,  work  together 
with  an  efficiency  of  operation  and  economy  that  few  gaso- 
lines and  motor  oils  can  equal.  Red  Crown  and  Polarine 
have  been  refmed  to  give  maximum  efficiency  and  lowest 
possible  economy  of  operation  when  used  together. 

Test    Polarine    and    Red    Crown    in    one    of   your    motor 
coaches.    Check  the  performance  and  cost. 

STANDARD  OIL  COMPANY 

(Indiana) 

910  S.  Michigan  Avenue  Chicago,  Illinois     *'°'° 


LARGE  MIDWESTERN  MOTOR  COACH  OPERATORS 
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a 


STANDARD 


JJ 


steel  wheels,  axles  and  arma- 
ture shafts  are  good  equipment 
for  cars,  when  the  operator  de- 
sires safety,  quick  starts  and 
stops,  comfort  and  economy. 
The  buyer  is  paid  a  just  return 
for  his  wisdom  in  selecting 
"Standard"  Parts. 


STANDARD  STEEL  WORKS  COMPANY 

GENERAL  OFFICE  &  WORKS:  BURNHAM,  PENNA. 


CHICAGO 

ST.  LOUIS 

AKRON 

NEW  YORK 

RICHMOND 

PORTLAND 

PHILADELPHIA 

SAN   FRANCISCO 

DeV/7b/ss 


HEADQUARTERS  FOR  SPRAY- FAULTING 


AND  FINISHING  EQUIPMENT 


FOR 


ELECTRIC  RAILIVAYS 


Tn  the  electric  railway  industry, 
•*■  DeVilbiss  Spray-painting  and 
Spray-finishing  Equipment  has  an 
amazing  number  of  uses. 

From  bridges  to  seat  brackets, 
every  painting  requirement  among 
the  electric  railways  can  be  met 
better  by  the  use  of  DeVilbiss  Spray- 
painting  Equipment.  There  are 
many    highly    efficient    DeVilbiss 


Portable  Outfits  for  painting 
bridges,  poles  and  buildings  on  the 
roadway. 

There  are  larger,  permanently 
installed  outfits  with  special  ex- 
hausting equipment  to  keep  rolling 
stock,  passenger  and  freight,  up  to 
the  minute  in  appearance  and  thor- 
oughly protected  against  the  ele- 
ments.   The  new  practice  of  "dress- 


ing up"  street  cars  and  buses  which 
draws  traffic  and  increases  revenue, 
could  never  have  been  practical 
without  the  economies  made  pos- 
sible by  DeVilbiss  Equipment. 

Electric  railway  executives 
striving  to  keep  down  costs  should 
ask  for  interesting  facts  and  figures 
on  spray-painting  operations.  Call 
the  nearest  DeVilbiss  office  or  write, 


THE      DeVILBISS      COMPANY 


TOLEDO,      OHIO 


NEW  YORK  PHILADELPHIA  CLEVELAND  DETROIT  INDIANAPOLIS 

ST.  LOUIS  LOS  ANGELES  SAN  FRANCISCO  WINDSOR,  ONTARIO 

Direct  sales  and  service  representatives  available  everywhere 


CHICAGO 


ur  Years 


'•^  Design  is  Still  Modern 
Their  Style  is  Copied  Widely 


mi^-i^ili 


iusTiisinrn 


Their  Capacity  and  Appeal  Are  Unchallenged 


Service . . . 


ty»»** 


WHIP  DEPRECIATION 


^WIN  COACH  equipment  for  1931 
conforms  to  the  same  basic  design  and 
appearance  as  were  established  in  1927 
because  the  continued  experience  has  jus- 
tified their  permanency. 

Every  Twin  is  mechanically  insured  and 
protected  against  model  and  style  changes 
.  .  .  Every  improvement  in  design  is  appli- 
cable to  units  already  in  operation  .  .  .  Ob- 
solescence is  reduced  to  a  minimum. 

Only  in  the  purchase  of  this  type  of 
equipment  do  we  believe  it  is  possible  for 
the  buyer  to  operate  with  the  rate  of  de- 
preciation w^hich  assures  profits. 

Herein  lie  the  reasons  for  the  continual 
lowering  of  Twin  Coach  operating  costs. 

Tw^ins  of  standard  design  are  built  in 
21  to  23-27-3  3-40  seat  capacity.  We  will 
be  pleased  to  send  you  complete  informa- 
tion regarding  these  coaches  and  also  the 
story  of  our  netv  17  to  20  seat  Taxi-Coach 
model  w^ith  automatic  fare  collection. 


w-iiifoac 


BYF.R.FAGEOL 


?? 


How  can  I  still  further 

Reduce  Costs? 


99 


THE  Texas  Company  has  some  strik- 
ing facts  and  figures  on  this  ques- 
tion. They  are  records  of  actual  savings 
accomplished  in  reduced  shop  costs  on 
many  of  the  leading  roads.  They  show 
what  can  be  done  through  the  Texaco 
System  of  car  journal  lubrication. 

This  new  Texaco  System,  of  which 
Texaco  Lovis  Oil  and  Texaco  Oil  Seals 
are  important  parts,  was  introduced 
but  a  few  years  ago.  Its  economies  were 
quickly  apparent.  Today,  it  is  acknowl- 
edged by  a  number  of  well-known 


Master  Mechanics  to  have  opened  up 
entirely  new  sources  of  operating 
and  maintenance  savings  previously 
thought  impossible. 

The  advantages  of  this  new  lubrica- 
tion can  easily  be  proved  —  by  the  re- 
corded experiences  on  other  roads^ 
and  by  tests  on  your  own  lines. 

Texaco  engineers  will  gladly  arrange 
to  go  into  this  whole  question.  Would 
you  like  to  have  the  data?  The  capital 
investment  required  is  surprisingly 
low.  Write  The  Texas  Company. 


TEXACO 


TEXAS 


COMPANY 


135    £••■    42nd    Street,    .New    York    City 


LUBRICANTS 
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MONOTUBE  Poles 
Mean  .  . . 


Long  Life 


LOV^  Cost         •        •        •    DESPITE   the    many   constructional 

advantages  which  have  been  incor- 
porated for  the  first  time  in  any  pole, 
thecostofMonotubescompares  favor- 
ably v/ith  that  of  ordinary  steel  poles. 

•  •  UNION  METAL  engineering  has  built 
into  Monotubes  many  long  years  of 
trouble-free  service.  Complete  ven- 
tilation, (in  the  case  of  anchor  rod 
construction)  no  horizontal  joints,  and 
the  lessening  of  ground  line  corrosion 
ore  contributing  factors. 

Cold-Rolled  Steel    high  grade  open  hearth  steel  plus 

Union  Metal  cold-rolling  provides 
poles  which  are  stronger  and  longer 
lived. 

Better  Appearance  one  piece,  tapered  construction,  eli- 
minating all  horizontal  joints  makes 
Monotubes  the  most  attractive  tubular 
steel  poles  on  the  market. 


Great  Strength 


Adaptability 


MONOTUBES  can  be  supplied  to  meet 
any  ordinary  strength  requirement 
while  allowing  an  adequate  factor  of 
safety. 

MONOTUBE  POLES  are  used  for  the 
support  of  trolley  span  wires,  distri- 
bution and  transmission  lines,  traffic 
signals  —  in  fact,  wherever  a  general 
service  pole  is  required  . . .  They  may 
be  embedded  directly  In  the  ground 
or  in  concrete  or  may  be  attached  to 
a  concrete  foundation  by  means 
of  anchor  rods. 

Write  for  prices  and  catalogs. 


THE  UNION  METAL  MANUFACTURING  COMPANY 

GENERAL    OFFICES    AND    FACTORY       •  •       CANTON,    OHIO 

SALES    OFFICES     •      New  York     -      Chicago     •      Boston 
Los  Angeles    •     San  Francisco    ■     SeaHle    •     Dallas    •     Atlanta 

DISTRIBUTORS 

General  Electric  Merchandise  Distributors       Graybar  Electric  Company,  Inc. 

Offices  In  all  principal  cities 


Monotube  Pole  with  ground  collar, 
embedded  In  concrete. 


UNION  METAL  MONOTUBE  POLES 
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TYPE  A-2 

Arc  Weld  Bond 


theA.-2 
and  the 

ATR 


TYPE  ATR 
Arc  Weld  Bond 


they  complete  your  set-up 

for  ARC -WELDING 

These  two  bonds  will  meet  all  your  requirements  for  arc  weld  bonding. 
Both  are  designed  to  make  welding  easy — and  sure. 

Type  A-2  bonds  are  for  application  on  the  top  of  the  rail  base,  around 
special  work  and  for  cross  bonding.  The  wide  welding  vee,  formed  between 
the  terminal  and  the  rail,  makes  it  easy  to  secure  a  good,  sound  weld  with 
the  very  first  bead  of  weld  metal  applied.  Full  conductivity  of  the  bond 
is  developed. 

Type  ATR  are  applied  to  the  ball  of  the  rail.  They  are  designed  to  make 
it  easy  to  hold  a  short  arc,  resulting  in  a  superior  weld.  Note  a  sleeve 
protects  the  bond  cable  from  the  arc.  It  is  necessary  to  deposit  only  a  very 
small  amount  of  weld  metal  to  secure  a  large  contact  area  with  the  rail. 
The  current  path  through  the  arc  weld  metal  from  the  bond  to  the  rail  is 
a  minimum  making  a  very  low  resistance  bond.  A  good  bond,  well  made, 
the  ATR  will  solve  your  bonding  problems. 

These  bonds  and  other  arc  weld  types  are  shown  in  Circular  No.  16. 

Let  us  send  you  samples — no  obligation. 


The  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 

2070  E.  61st  Place,  Qeveland,  Ohio 
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RAIL     FILLER 


IIVSURES     TRACK     PAVIAfO 


Paving  next  to  tracks  must  be  protected  from  track 
vibration.  The  more  permanent  the  paving,  the  greater 
the  need.  The  combination  of  modern,  heavy  rails  and 
large  cars  means  that  the  track  transmits  terrific 
shocks  which  attack  even  the  most  resistant  pave- 
ment. The  damage  is  progressive  because  vibration 
play  increases  as  vibration  limits  grow  larger. 


Carey  Elastite  Rail  Filler  placed  in  the  web  of  the 
rail,  absorbs  vibration  which  would  otherwise  cause 
speedy  damage.  The  material  is  a  tough  asphalt  com- 
pound which  offers  maximum  resistance  to  shock, 
temperature  changes  and  moisture.  Premoulded  to  fit 
any  rail  section,  it  is  quickly  installed  and  repays  its 
cost  in  a  short  time  by  reducing  paving  repairs. 


Prices  and  complete  engineering  data  will  be  mailed  on  request. 


THE     PHILIP     CAREY     COMPANY    m    Lockland,    Cincinnati,    Ohio 


Branches    in    Principal    Cities 


BUILT-UP  ROOFS 

ASPHALT  PRODUCTS 

EUSTITE  EXPANSION  JOINT 

WATERPROOFINGS 

ROOF  PAINTS 


HEAT  INSULATIONS 

ASBESTOS  MATERIALS 

CAREYSTONE  CORRUGATED  SIDING 

ASFALTSLATE  SHINGLES 

BUILDING  PAPERS 
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One  Man  in  Forty— 

and  YOU  are  the  Man 


DID  you  ever  stop  to  think  that  you  are  one  of  the  compar- 
atively small  percentage  of  men  whose  "yes"  or  "no" 
really  matters  to  American  business? 

Every  morning  40,000,000  men  start  to  work — in  factories 
and  mines,  banks,  railways,  stores  and  other  centers  of  indus- 
try or  trade.  Forty  million  men  turn  the  wheels  that  keep 
America  clothed,  sheltered  and  fed. 

But  only  one  million  of  them  make  business  decisions.  Only 
one  man  in  forty  has  the  ability,  the  responsibility  or  the 
authority  to  say  yes  or  no  in  business  matters.  Hence  the  real 
managing  power  of  the  country  lies  in  the  hands  of  these 
million  men — less  than  one  per  cent  of  its  total  population. 

As  a  member  of  this  grou|)^thi8  controlling  minority — you 
share  an  important  responsibility — the  triple  responsibility 
of  wisely  liberal  purchasing  of  generous  employment  and  of 
sane  management  to  hasten  the  return  of  general  prosperity. 


How,  you  ask,  do  we  know  that  you  are  one  of  the  million 
who  make  decisions  for  others  to  follow?  Because  men  who 
read  business  papers  are  alert  and  eager  for  news  of  new 
plans,  new  methods,  new  equipment.  That  is  why  they  are 
the  men  who  control  affairs. 


# 


This  Symbol  identifies  an  ABP  paper  . .  .it 
ttands  for  honest,  known,  paid  circulation; 
straightforward  business  methods,  and  edi- 
torial standards  that  insure  reader  interest  ... 
These  are  the  factors  that  make  a  valuable 
advertising  medium. 

ELECTRIC  RAILWAY  JOURNAL 
IS    A    MEMBER    OF 

The  Associated  Business  Papers,  Inc. 

TWO-NINETY-FIVE  MADISON  AVENUE  -  NEW  YORK  CITY 
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450,000  miles 
per  year  ^^ith 

A  MIXIMVM  OF  ROAD  DELAYS 


more  proof  of  lokg 

VIVIIVTERRITPTED,   LOW- 
COST  Silvertown  per- 
formance . .  from  Danbury 
Interurban  Bus  Co. 


WRITES  E.  J.  Cilden,  Presi- 
dent of  the  Danbury  Inter- 
urban Bus  Co.,  "Our  busses  are 
equipped  with  Goodrich  Balloons 
which  have  avetaged  37,544  miles 
per  tire  with  a  minimum  of  road 
delay  and  cost  per  tire  mile.  Since 
equipping  with  Goodrich  Bal- 
loons, drivers  report  a  decided 
improvement  in  the  riding  quali- 
ties of  the  busses.  This  record  be- 
speaks our  continued  use  of  Good- 
rich Balloons." 

Hundreds  of  letters  like  this 
from  bus  operators  who  have 
"tried  them  all"  suggest  that  the 
right  answer  to  your  tire  problems 
is  Goodrich  Bus  Balloons. 

The  B.  F.  Goodrich  Rubber 
Co.,  Est.  1870,  Akron,  Ohio.  Pa- 
cific Goodrich  Rubber  Co.,  Los 
Angeles,  Calif.  In  Canada:  Cana- 
dian Goodrich  Co.,  Ltd., 
Kitchener,  Ont.  The  In- 
ternational B.  F.  Good- 
rich Corp.  (Export). 


^^Coodrich  Tirrs  have  played  a  vital  part 
in  helping  us  tu  expand  our  operations 
jf  and  maintain  our  schedules.^* 

"We  are  entering  our  fifth  year 
on  Goodricli  100%. " 

"30%  more  mileage — 10  m.p.h.  " 
faster.*' 

"Out  of  301.600  trips,  3.784.007 
bus  miles  per  year — only  ten  trips 
lost  due  to  tire  trouble.*' 

**The  finest  tire  we  know  of  for 
trouble-free  mileage.** 


Goodrich 


Balloons 


SPECIFY     GOODRICH      OK     YOUR      NEW     R|tS»(ES 
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B  L  I 


Railway  Signal  Wires  and  Cables  » 
Partway  Cables  »  Power  Cables:  Paper, 
Cambric,  Rubber:  Braided  or  Leaded  •» 
Car  Wire  »  Locomotive  Wire  »  bronze 
Trolley  Wire  »  Copper  Trolley  Wire  » 
CopperTransmiss.ott  Strand  »  GuyWire 
and  Strand  »  "Bond  Wires  »  Ground 
Wires  »  Welding  Cable:  Trailing  and 
Electrode  Ho'der  n  And  a  w'ds  variety 
of  other  Wires  and  Cables. 


TROLLEY  WIRE  is  an  important  Roebling  product  and  hun- 
dreds of  miles  of  it  span  the  country.  Yet  it  is  merely  one  of 
many  types  of  Roebling  Electric  Wires  and  Cables  serving  elec- 
tric railways  everywhere. 

Locomotive  wire,  bond  wires,  pantograph  cable,  power  cables, 
parkway  cables,  railway  signal  wires  and  cables — these  are  simply 
a  few  of  the  Roebling  Wires  and  Cables  made  for  electric  rail- 
way service.  There  is  hardly  an  electric  wire  and  cable  need  that 
cannot  be  satisfied  by  the  complete  and  diversified  Roebling  Line. 
Your  inquiry  for  further  information  and  prices  would  be  wel- 
comed by  any  Roebling  office  listed. 

JOHN   A.    ROEBLING'S   SONS   COMPANY,      TKENTON,   N.  J. 

Atlanta  Boston  Chicago  Cleveland  Los  Angeles  New  York 

Philadelphia       Portland,  Ore.       San  Francisco       Seattle  Export  Dept.,  New  York,  7^.  Y. 


ELECTRICAL      WIRES     AND      CABLES 
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One  of  the  53  Socony  fueled  and 

lubricated  buses  operated  by  the 

Brooklyn  Bus  Corporation 


53 


MODERN  B.M.T.  BUSES 

keep  down  costs  with  SOCONY 

The  fifty-three  modern  buses  operated  in  Brooklyn  and  Queens, 
New  York,  by  the  Brooklyn  Bus  Corporation,  a  unit  of  the  Brook- 
lyn-Manhattan Transit  System*,  travel  5400  miles  a  day. 

Socony  Banner  Gasoline,  the  New  Socony  Motor  Oil  and 
Socony  lubricants  have  justified  their  use  in  these  buses  by 
keeping  performance  up  and  repair  bills  down. 

Your  fleet,  too,  can  be  operated  with  equal  satisfaction  and 

economy  with  Socony  products. 

*Tlie  Brooklyn-Manhattan  Transit  System's  subway  equipment  in 
New  York  City  is  lubricated  with  Socony  industrial  lubricants. 


SOCONY 


BANNER  GASOLINE 


NEW  SOCONY  MOTOR  OIL 


SPECIAL  GASOLINE  plus  ETHYL 


STANDARD    OIL    COMPANY   OF    NEW  YORK 
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Meeting  ConMictins 


Requirements 


WEARING  SURFACE  IS 
TOUGH,  HARD  METAL 
OF  HIGH   TENSILE 
STRENGTH 


SOFTER     METAL  TO 
ABSORB    SMOCK 


DUCTILE    METAL  WHICH 
SAFELY    PERMITS 

EXPANSIVE   ACTION  

OCCASIONED    BY 
BRAKE     SHOE    HEATING 


SOFT  METAL.  EASILY 

MACHINED,  ALSO 
RESILIENT    EFFECT- 
ING TIGHT  GRIPON 
AXLE 


A  proper  distribution  of 
required  physical  properties 


Ihe  tread  and  the  hub  of  a  wheel  won't  agree  as  to  what  con- 
stitutes good  material.  One  wants  hardness  and  wear  resistance, 
and  the  other  wants  ductility  and  shock  resistance.  To  reconcile 
these  opposing  views  and  develop  precisely  the  qualities  needed 
in  each  part  is  the  purpose  oF  the  special  heat-treated  composition 
of  the  Davis  "One- Wear**  Steel  Wheel.  Only  such  a  special 
material  can  develop  the  unusual  characteristics  that  make  a  steel 
wheel  truly    'One- Wear.** 

American  Steel  Foundries 


NEW  YORK 


CHICAGO 


ST.LOUIS 
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of  fares  is  just 

as  important  as  control 

of  your  cars 


Properly  designed  tickets  and  trans- 
fers are  absolutely  essential  for  con- 
trol.   Take  transfers,  for  example: — 

TIME:  Either  the  P.M.  coupon  or  one  of 
the  tear-off  forms  is  an  instantaneous  key 
to  time  control. 

PRIVILEGES:  Color,  coupons,  bar  designs, 
skeleton  lettering,  IN  or  OUT  forms,  all  are 
signals  controlling  proper  use  according  to 
lines,  transfer  points,  direction,  car  to  bus, 
re-transfer  and   like   privileges. 

DATE:  More  and  more  properties  are  adopt- 


ing Daily  Dating  to  control  abuse  and  to 
control  loss  of  time  in  issuing  and  collecting. 

AUDITING:  Accurate  numbering  is  the 
auditor's  best  control.  Carelessness,  errors 
and  unknown  leaks  often  can  be  caught  only 
through  the  numbering  control. 

Most  executives  recognize  that  Globe 
has  specialized  in  the  design  and  pro- 
duction of  tickets  and  transfers  for 
more  than  half  a  century.  They  seek 
our  advice  on  important  fare  control 
questions.      Why  not  you? 


FACTORIES: 

Philadelphia 

Los  Angeles 

Boston 

New  York 

Atlanta 


GLOBE 


TICKET  COMPANY 


PHII.ADEI.PmA 


SALES   OFFICES: 

Cincinnati 
PitUburgh 
Baltimore 
Cleveland 
St.  Louis 
Des  Moines 
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Better  Business... 

A  clear  indication  of  the  fare,  a  correct  registration  of  the 
fare  and  a  permanent  entry  on  an  untamperable  printed 
record  of  all  the  facts  relating  to  each  fare,  these  are 
Ohmer  essentials  inseparable  from  the  use  of  any  type  of 
Ohmer  Fare  Register. 

For  city  service,  for  both  elearic  railways  and  motor 
bus  lines,  we  especially   recommend  the  No.   3  Type. 
Many  improvements  have  been  made  from  time  to  time 
in  this  register  to  meet  the  changing  needs  of  the  indus- 
try. These  improvements  together  with  its  newly  designed 
cabinet  have  made  it  a  thing  of  beauty  as  well  as  an 
instrument  of  the  greatest  usefulness. 

Ohmer  Fare  Registers  are  made  to  meet  every  possible 
need.    Let  us  show  you  a  definite  way  to  better  business 
through  more  effective  control  of  your  income  at  its 

1 

1 

! 

source. 

Ohmer  Fare  Registe 

DAYTON,  OHIO,  U.  S. 

A  Motor  Bus  Installation 

r  Company 

A. 

-..-. 
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CCtDENTS  won't  happen 
at  railway  crossln3S  suarded 
by  Nachod  Signals.  Two  com- 
manding red  lights,Flashin3  on 
and  off,  and  an  Insistent  bell 
automatically  warn  of  every 
car's  approach.  Full  S4-hour 
safety,  made  doubly  sure  by 
a  motorman's  indicator.  No 
property  loss.  No  damage 
suits.  F'assenger  good-will 
maintained.  Let  us  quote  you 
the  cost  of  safe-guarding 
crossings  on  your  lines. 

"Nachod  Spells  Safety" 

NACHOD 
SIGNAL 


NACHOD  •  U.  S.  SIGNAL  CO.  Inc.,  : 
Louiivlllc.  Kv.  i 


PANTASOTE 

TRADE  M.ARK 

— the  car  curtain  and  upholstery  material  that 
pays  back  its  cost  by  many  added  years  of 
service.  Since  1897  there  has  been  no  substitute 
for  Pantasote. 

AGASOTE 

TRADE  MARK 

— the  only  panel  board  made  in  one  piece.  It  is 
homogeneous  and  waterproof.  Will  not  separate, 
warp  or  blister. 


Standard 

for  electric  railway  cars 

and  motor  buses 


Samples  and  full 
information  gladly 
furnished. 


The  PANTASOTE  COMPANY,  Inc. 


250  Park  Avenue 


NEW  YORK 
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SERVING    and 
Saving 

under  Modern  Traffic  Conditions 

WHARTON 

Special  Trackwork 


/ 

0f 

New  Wharton  ScicnliBcally 
Dcsisnid  Oossins 
Pat.  No.  159170* 

B 

^^BBt' 

^ 

....  _j 

The  New  Wharton  Switch 


Subway  Layout 


Solid  Manganese 
steel  and  keyed 
center  trackwork. 

Expansion    Joints 

Draw  Bridge 
Guides 


Surface  Layout 

WHETHER  your  trackwork  re- 
quirements are  for  com- 
plicated layouts  or  for  only  a 
single  piece — for  subway  or  sur- 
face lines — for  slotted  work 
or  steam  crossings  —  Wharton 
Special  Trackwork  will  provide 
maximum  resistance  to  wear  and 
tear  and  enable  you  to  keep 
each  item  of  maintenance  at  a 
minimum.  It  will  serve  and  save 
under  every  traffic  condition. 
Wharton  engineers  will  be  glad 
to  discuss  your  special  track- 
work  problems  with  you. 


William  Wharton  Jr.  &  Co., 

INCORPORATED 
EASTON,  PENNSYLVANIA 


SALES  OFFICES: 
Philadelphia 


Chicago  t-touston 

Boston  Son  Francisco 


Montreal 
Scronton 


New  York 
Los  Angeles 


NATIONAL 

ELECTRIC 

RAILWAY 

SPECIALTIES 


H 


You  can  be  sure  of  successful 
and  economical  results  by  in- 
cluding these  specialties  in 
your  plans  for  modernization. 
It  pays  to  standardize  on 
National  Products. 


*.\rmature"  Babbitt  Metal 


Let  our  specialists 
cooperate  with 
you.  They  are  ex- 
perienced in  your 
problems. 


"Tiser"   Bronze   .\.\le   iind 
.\rnmture  Bearinf^H 


"More-Jonei*** 

Trolley  Wheels 

and    HarpB 


NATIONAL 
BEARING   METALS   CORP. 


New  York,  N.  Y. 
.Meadville.  Pa. 


St.  Louis,  Mo. 

Jrrney  City,  N.  J. 
FortNruoath,  Va. 


PittsburKh.  Pa. 
St.  Paul,  Minn. 
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Fabricated 

Structural 

Steel 


/  For  all 

kinds  of 

BRIDGES 

and 

BUILDINGS 


American  Bridge  Company 

Subsidiary  of  United  States  Steel  Corporation 


Manufacturers  of 

Steel  Structures 

for  every  purpose 

General  Office:   71  BROADWAY,  NEW  YORK,  N.  Y. 
Offices  in  principal  cities 

•JilMMiirilllltiMiurilllllliiiiiimiimiiiiMtciiiiiiiiiiiiiiiiiiuiiiuiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiriiiiiiiiiiiit'     dMiiiiiiiiMiiiiimiminniiiiiiriniuiMiiiMiiiiiiimiiitriiiiiiiiiiiiiiiHiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiniiiiii 
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Locating 
Defective 
Bonds ! 


ROLLER-SMITH  BOND  TESTERS 


Why  permit  defective  rail  bonds  to 
interfere  with  current  return  through 
the  rails?  Why  stand  for  continuous 
power  losses?  Why  risk  electrolysis 
damage? 

Find  those  broken  bonds  with  a 
Roller-Smith  Bond  Tester.  It's 
a  one  man  proposition,  accurate, 
direct-reading,  easily  Handled  and 
fast.     Fits  every  kind  of  rail-head. 


POT  J  FRrSMITH  CX)MPAN\ 

■I  Electrical  Maosurlng  and  Protectlv  Apparatus  |1 


BuHetin  G-200  de- 
scribes different 
types  of  testers. 
Write  for  tfiis 
Bulletin. 


Lona  Wearina 

Even  the  rough  brogans  of  stamping 
workmen  do  not  injure  the  hard,  tough 
surface  of  Tucolith   floors. 

5  KEASONS  WHY 

Tucolith  is  the  popular  flooring  mate- 
rial   tor  cars  and   busses. 


1.  I^ne    IJfe 

2.  Attrartivp 

3.  Non-Slip    Surface 


4.  Firpproof 

5.  Sound    Deadene« 
<>.   Sunitary 


2128  Woolworth  BIdg. 
NEW  YORK 


Works 
BETHLEHEM,  PA. 

Offices  in  Principal  Cities  in  U,  S.  and  Canada 


iiliiiiimiiifiiiiiiiiii 


TUCO  PRODUCTS  CORP. 

30  CHrKCH  ST..  NEW  TORK 

PEOPLES   GAS    BLDG., 
133  8,   iUCHIGAJ*  AVE.,  CHICAGO 


iii:HiiiiiiiiiiiiiiiiimiimiiiiiiiiitiiiiiiiimiiiiiiMiui:   TiiiiiiiiiiinitiiiiiiiiniiiiniiiiiiitiTni 
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I  lip 


Brick  Pavemen 


Improves  your  service:  and 
lowers  yo'uV  costs 


.r_ 


yy rife    National    Paving    Brick   ManufacturersVAWociation, 
1245  National  Press  Buildir^g,  Washingfor),  D.C.,  for  data. 


WHEN  COMPETITION 

BECOMES  SERIOUS 


When  competition  seriously  threat- 
ens the  position  of  an  established 
transportation  business  the  reason 
can  be  found,  usually,  in  the  time 
saving  which  competitors  offer.  And 
there  is  no  better  way  for  an  electric 
railway  to  create  savings  than  to  sig- 
nal its  right-of-way  with  "Union" 
Automatic  Signals. 


"Union"  Automatic  Signals,  inter- 
locking installations,  and  remotely 
controlled,  power-operated  switches, 
produce  definite  savings.  The  higher 
average  speed  and  the  consequent 
saving  in  time  per  trip  which  results 
can  be  represented  as  return  on  in- 
vestment. When  competition  be- 
comes serious,  the  answer  is  "Union" 


1881    fia  ^fn'^n  ^toittft  &  g>i'snal  (Bo.  g     1931 


NEW  YORK 


MARK 

MONTREAL 


SWISSVALE.  PA. 
CmCA  GO 


ST.  LOUIS 


SAN  FRANCISCO 
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IT  ISN'T  ALL  FUN 

FOR  A  TROLLEY  WHEEL 


TT'S  easy  for  any  trolley  wheel  to  run  smoothly  and  provide  ample  con- 
ductivity in  balmy  weather. 

But  when  rain,  snow,  and  sleet  whip  trolley  wires,  it  isn't  fun  for  trolley 
wheels. 

That's  where  Kalamazoo  Trolley  Wheels  prove  their  value.  Ample  con- 
ductivitv  is  always  present  for  those  who  standardize  on  Kalamazoo  Trolley 
Wheels." 

It  is  significant  that  many  Electric  Railway  Companies  use  them  as  a  basis 
for  comparison. 

Write  for  details  and  bulletins. 

THE  STAR  BRASS  WORKS 

.    KALAMAZOO,  MICHIGAN 


Kalamazoo 


^iimiMiMriinniiiiiiMiHMiniMiHMiinMMiitMiiiiMiiiiiiiitMiMiiiniiuiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiriiiiiiiiiiiiiii^      /■"•'•'■••""""■tMinuiMitiiiiHimiiHMiniiiiiiMiiMiiimiitnHiiiiiiiiHiiiiimiiiiiiitiiiiiiiiiiiiiiiiMiiiiiiiiniiitiiiiiiiiiiiimiiiiiiitiiiii^ 


• 

THE  COST  IS 

1^ — ; — -. 

SMALL— 

■HK 

THE 

\\nn      : 

SAVINGS 

LARGE 

■  ^''W^^^^H^ 

IN             < 

> 

• 

0  0 '4  0  4         '      ' 

Install 

INTERNATIONAL 

CAR  AND  BUS  REGISTERS  at 

small  expense,  and  reap  large  profits.  They  are 
the  most  economical  and  effective  way  of  putting 
your  fares  in  your  bank  ac- 
count. Eliminate  errors, 
disputes,  losses.  Standard- 
ize on  Internationals. 


Take  advantage 

of  our 

FREE  TRIAL 

offer 

• 

Ask  us 

about  it 


INTERNATIONAL 
REGISTER  COMPANY 

17  South  Throop  Street 
CHICAGO 


•niiiiuiiiiiiiiiiniimiiiimiiiiiiiiiHmiiHiiiiHmiHiiHiiimiiiiiiiiiiiiiiimii 
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There  are  .  .  . 

No  Uncertainties 

in  Dixie  Grading 

Methods ! 


The  produciion  of  Dixie  Poles  is  an  operation 
of  major  proportions 

Adequate  facilities  in  space  for 
sorting  and  drying — and  in  me- 
chanical equipment,  too — supple- 
ment the  finest  of  Dense  Long  Leaf 
Yellow  Pine  cut  from  our  own  timber. 

All  Dixie  products  pass  under 
the  eye  of  our  expert  inspector 
—  a  definite  factor  for  sustained 
uniformity  in  grading. 


TRADE    MARK 

Selling  Agents 


ROBERT  W.  FORBES 

Room  2845 

Grand    Central    Terminal 

New  York  City 


F.  B.  MERRin 

Room  1560 

First  National  Bank  BIdg. 

Detroit,  Mich. 


Jackson  Lumber  Co. 

Manufacturers 

Lockhart,  Alabama 

A      CROSSETT      WATZEK      GATES      INDUSTRY 


Attractive  —  Clean 


—  Comfortable 


M> 


LAINTENANCE  engineers  will  be 
quick  to  appreciate  the  advantages 
of  this  Heywood-Wakefield  seat.  The 
cane  webbing  backs  and  cushions  of- 
fer a  generous  measure  of  comfort, 
yet  they  do  not  soil  readily,  are  prac- 
tically indestructible,  and  very  easy 
to  clean.  The  genuine  leather  facing 
on  the  cushion  reinforces  the  seat  at 
the  point  where  strain  is  most  apt  to 
come  and  allows  full  bellows  action. 
The  individual  backs  and  deep, 
spring  cushions  are  shaped  to  allow 
proper  posture  and  leg  freedom. 
Mechanism  rails  are  set  in  and  the 
cushion  and  back  frame  of  this  327  M 
is  glued,  and  screwed.  A  note  to  any 
of  the  Heywood-Wakefield  sales  of- 
fices listed  will  bring  complete  de- 
tails on  this  or  any  other  of  the 
popular  and  practical  bus  and  elec- 
tric railway  seats  in  our  line. 

HEYWOOD' 
WAKEFIELD 

Heywood-Wakefield  Co.,  Boston,  Chicago, 
New  York;  G.  F.  Cotteb  Supply  Co., 
Houston,  Texas;  J.  R.  Hayward,  Liberty 
Trust  Bldc,  Roanoke,  Va.;  H.  G.  Cook, 
H3BART  Bldc,  San  Francisco,  Calif.;  A.  W. 
Arlin,  Delta  Bldc,  Los  Anceles,  Calif.; 
Ry.  &  Power  Enc.  Corp.,  Montreal,  Toron- 
to, Winnipeg,  Vancouver,  Canape. 
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Dudley 


Free^it  you  order  Woiv! 

To  EVERY  MAN  who  subscribes  to  the  Library  of 
Electrical  Maintenance  and  Repair  NOW  we 
will  give  a  copy  of  Dudley's  Induction  Motor  Practice,  the 
latest  and  most  practical  book  on  the  subject.  No  charge 
for  it — it  comes  to  you  FREE  with  this  helpful  mainte- 
nance and  repair  library. 

Electrical 
Maintenance  and  Repair 

5  volumes — 1810  pages — 1756  pictures  and  diagrams 

This  library  contains  the  largest  collection  of  practical  methods 
for  electrical  repair  and  maintenance  men  ever  put  together  in 
book  form.  Here  you  will  find  the  best  modern  practice  in  repair 
work.  The  authors  have  drawn  not  only  from  their  own  exten- 
sive experience,  but  from  the  experience  of  electrical  maintenance 
men  in  large  and  small  repair  shops  and  manufacturing  plants 
throughout  the  country. 

Every  maintenance  and  repair  man  needs  them 

Every  man  concerned  with  the  care  and  repair  of  electrical  machinery 
should  have  these  practical  books.  Every  one  of  the  five  volumes  is 
jammed  to  the  covers  with  sound,  how-to-do-it  information — the  kind  you 
have  to  have  when  anything:  roes  wrone. 

The  books  contain  hundreds  of  photographs,  diagrams  and  tables,  which 
show  you  how  to  go  about  it  to  make  an  effective  repair  job.  There  are 
wiring:  dia^ams  covering:  A.C.  and  D.O.  generators,  feeders,  transformers. 
potential  reg-ulators,  synchronous  converters,  batteries  and  boosters,  sub- 
stations, lamp  mechanism  connections,  rheostats  and  controllers,  lig-htning- 
arresters,  automobile  switches,  railway  controllers,  etc. 

Free   examination — no    money   down — small 
monthly  payments — and  a  great  book  FREE! 


Fill  in  and  mail  the 
coupon  attached  and 
we  will  send  you  the 
entire  set  of  five  vol- 
umes for  ten  days' 
Free  Examination.  We 
take  all  the  risk  — 
pay  all  charges. 

You  assume  no  obli- 
gation —  you  pay 
nothing  unless  you 
decide  to  keep  the 
books.  Then  $1,00  in 
ten  days  and  the  bal- 
ance at  the  rate  of 
$2.00  a  month.  Upon 
receipt  of  your  first 
pajpnent  we  will  send 
you  a  free  copy  of 
D  u  dl  ey'8  Induction 
Motor  Practice. 


fXKTRIOl    ElEORlCAl   tlKTHCU  ElEOTIM  ElECTRlOI 


MC  ORAW-HII-L- 


FREE  EXAMINATION  COUPON. 


McGraw-Hill  Book  Co.,  Inc.,  3T0  Seventh  Ave.,  New  York. 
•lentlemen : — Send  me  the  New  Library  of  Electrical  Maintenance  and 
Repair,  all  charges  prepaid,  Jor  10  days'  Free  Examination.  II  satis- 
(aetory  I  will  send  $1.00  in  ten  days  and  $2.00  a  month  until  $15.00 
has  been  paid.  If  not  wanted  I  will  return  the  books  at  your  ex- 
pense, upon  receipt  of  my  first  payment  you  are  to  send  me  a  free 
copy  of  Dudley's  Induction  Motor  Practice. 
(IMPORTANT— Write  plainly  and  fUl  in  all  lines.) 

Name     

Home  Address    

City  and  State   

Name  of  Company 

Occupation g  5.3^ 


ELECTRIC  CAR-HEATERS 


THERMOSTATIC  CONTROL 


STEAM  HEATERS  FOR  BUSES 

COMPLETE  PNEUMATIC  DOOR  AND  " 
STEP  OPERATING  EQUIPMENT 

HIGH  &  LOW  VOLTAGE  BUZZERS  &  BELLS 

SAFETY  SWITCHES 
SAFETY  SWITCH  PANELS 


CONSOLIDATED  CAR-HEATING  CO.,  INC. 

NEW  VORK  ALBANY  CHICAGO 


TiiiiruimimnimiuiimiiniiniiiiiimirMiiiiiimimiimiiuiiMiiMiiiiiiiniiiMiitiiiNiimiiimiiiiiiiiiiiiiiimimiiiiiiiniitiiiimnimiiii: 
£iinMi[ii]tniiiii)itiiiiiiiiniiinirnnii]iiMiiMiiiiiiiHiiiitiiniMiirinMniiiiiriiiiiiirtiiirrii[iiiitiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiimc 


YES 


—UP  TO 

15,000 

VOLTS 


There  are  five  good  reasons — each  one 
a  valid  reason  for  using  Hemingray 
glass  insulators  on  ail  of  your  medium 
voltage  lines  —  Get  our  catalog  —  it 
explains  them  fully. 


HEMINGRAY  GLASS  COMPANY 


I  General  Offices  and  Factory 


Muncie,  Indiana  i 
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Common^wealth 


(( 


SWING  MOTION 


»» 


Trucks 


Investigate  the  possibilities  of  lowered  operating 
costs  with  these  trucks.  They  are  the  logical  trucks 
because  of  simplicity  and  strength  of  construction, 
excellence  of  design,  material,  and  workmanship, 
elimination  of  repairs  and  costly  maintenance. 
Write  for  full  information. 

GENERAL  STEEL  CASTINGS  CORPORATION 
EDDYSTONE,  PA.  GRANITE  CITY,  ILL. 


CAST  STEEL  FRAME, 


INCLUDING 


CROSS  TRANSOMS 
AND  PEDESTALS 


ONE 


STRONG     UNIT 


Rail  Contactors  Replace  Trolley  Contactors 

Many  electric  railway  companies  are  replacing  the  trolley  contactor 
with  the  "Fusticio"  rail  contactor,  which  has  given  excellent  service  on 
the  steam  railroads  for  many  years.  They  are  used  for  operating  High- 
way Crossing  Signals,  Annunciators,  Indicators  and  Automatic  Cross- 
ing Gates.    Ask  for  Bulletin  3-C. 


LOUISVILLE  FROG,  SWITCH  &  SIGNAL  COMPANY 

LOUISVILLE,  KENTUCKY 
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A  better  seat  for 

every  type  of 
modem  trans- 
portation ..." 


HALE  &  KILBURN  SEATS 

AN  INVESTMENT  IN 

PUBLIC   GOOD  WILL 

How  much  is  it  worth  to  you  to  win  the  whole-hearted 
co-operation  and  friendliness  of  your  riding  public?  Is 
it  worth  an  investment  in  modem  cars  and  buses?  Is  it 
worth  a  careful  study  of  seating  and  the  kind  of  seat  best 
adapted  to  combine  comfort  with  long  life? 

The  rider's  most  intimate  contact  with  your  company  is 
the  seat  or  chair  he  rests  upon.  A  really  restful  chair 
can  overcome  an  unfriendly  attitude  more  quickly  than 
any  one  item  of  equipment.  Think  it  over — then  talk 
it  over  with  us.  We  are  always  ready  to  help  you  select 
the  type  of  seat  best  adapted  to  your  requirements. 

HALE  &  KILBURN  CO. 

General  Offices  &  Works:  1800  Lehigli  Ave.,  Philadelphia 

SALES  OFFICES 


W.  L.  Jcfferleg,  Jr.,  Mutual  Bldg.,  KIchmond 

W.  D.  Jenkins, 
Praetorian  BIdK.,  nallas,  Texas 

H.  M.  Euler,  53  First  St.,  Portland,  Oregon 


Hale  &  Kilburu  Co., 

McCormick  Bldg.,   Cliicaso 

I,  A,  Thornwell,  Candler  Bldg.,  Atlanta 

Frank  F.   Bodler, 

IM)3  Monadnoek  Bids.,  San  Francisco 


The 

Toledo 
Torch 


From  Maine  to 
California,  Toledo 
Torches  are  used 
by  the  man  who 
really  knows  what 
safety  lights  are  for. 


the  safety  light  most  widely  used 
because  it  is  the  greatest  value 

Ihe Toledo  Pressed  Steel  Co 

TOLEDO  OHIO 


bave  wiffi  jteel 
Monufocturors  of  The  Toledo  Horse — the  ideal  highway  borricade 


iiiitllHlllllilllll..llllllllUllllllllllllllllllllllllilllNIIIUII(lllllllllllinillllllllHIIWIIh.£ 


Car 
Heaters 
fitted  with 


ENCLOSED  HEATING  elements  carry 
the  Underwriters'  Laboratories  Label.  They 
give  1 00  %  energy  output  for  what  you  put  in. 


CHBOMAIiOX  BTBIF 


UTILITY  HEAT 
REGULATORS  econo- 
mize in  current  consump- 
tion. 


UTILITY 

NO.  10  REOUL.\TOR        HONEY- 
COMB VENTILATORS  keep  the 
air  pure  and  wholesome. 

RAILWAY  UTILITY 
COMPANY 

2241-47  Indiana  Ave.,  Ghioago 
J.  H.  DENTON,  Eastern  Mgr. 

1328  Broadway,  New  York 

tiiiiiMiiiiiiiiiiiitiirinHiiiiitimiiiiiiiiiiiiMiMiimimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiriiimiiHiiiiiitimnHiimiimiiiiiiimiiiHiiitminiiii 
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ENGINEERS  and  CONSULTANTS' 


ALBERT  S.  RICHEY 

ELECTRIC    RAILWAY    ENGINEER 
WORCESTER,    MASSACHUSETTS 


EXAMINATIONS 

REPORTS-APPRAISALS-RATES 

OPERATION-SERVICE 


WALTER  JACKSON 

Consultant  on  Fares 
and  Motor  Buses 

Tlie  Weekly  and  Sunday  Pass 
Differential  Fares — Ride  Selling 

Suite  6-A 
616  E.  Lincoln  Ave.,  Mt.  Vernon.  N.  Y 


R.  F.  KELKER,  Jr. 

CONSULTING  ENGINEER 

111   W.WASHINGTON  ST..  CHICAGO 

TRANSIT  DEVELOPMENT 
OPERATING  PROBLEMS- 
TRAFFIC  SURVEYS 
VALUATIONS 


SANDERSON  &  PORTER 

ENGINEERS 
for  the 

FINANCING— REORGANIZATION 
—DESIGN— CONSTRUCTION 

of 

INDUSTRIALS  and 
PUBUC  UTILITIES 

Chicago      New  York       San  Francisco 


ALLIED  ENGINEERS.  Inc. 


Engineers  and  Constructors 


20  Pine  Street 
New  York 

Transportation  Examinations 
and  Reports 


C.   B.    BUCHANAN,   Pmldent 

W,  H.  PRICB,  JR.,  gpc'^-Treas. 

JOHN    r.    I.AVSn,    Tlrp-PmlilPBt 

Buchanan  &  Layng 
Corporation 

Fngineering  and  Manaffment, 

Conslrurtiom,  Financial  Rrporls. 
Traffic  Surveys  and 

Equipment   Maintenance 


BAI.TIMOKR 

IMM    rirnt    Natlonnl 

Rank  BIdi. 

Phone:  Hanover:  2142 


NEW  TOKK 
40  Wall  f)trr«< 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells 
Alhert  W.  Hemphill 


APPRAISALS 
INVESTIGATIONS  COVERING 


Reorganization 

Operation 


Management 

Cnnstmetion 


50  East  42nd  St.,  New  York  City 


The  P.  Edward 
Wish  Service 

50  Church  St.,  NEW  YORK 

Street  Railway  Inspection 
DETECTIVES 

131  State  St.,  BOSTON 


THE  BEELER 
ORGANIZATION 

Engineers  and  Accountants 

JOHN  A.  BEELER.    DIRECTOR 

Traffic  —  Traction 

Bus-Equipment 

Power-  Management 

Appraisals    Operating  and 

Financial  Reports 

Current  Issue  LATE  NEWS  and  FACTS 
free  on  reiuest 

52  Vanderbilt  A'enue,  New  York 


J.  ROWLAND  BIBBINS 

CONSULTING  ENGINEER 
TRANSPORTATION 

irriLiTiES 

Transit-Traffic  Development  Surveys 
Street  Plans,  Controls,  Speed  Signals 
Economic  Operation,  Schedule  Analy- 
ses, Bus  Co-ordination,  Rerouting. 
Budgets,  Valuation,  Rate  Cases  and 
Ordinances. 

BXPBRISNCK  IN  26  CITIES 

2301   Connecticut  Avenue 
Washington.  D.  C. 


Byllesby  Engineering 

and  Management 

Corporation 


231  S.  La  Salle  Street,  ChicaKn 

New  York    Pittshnrfh    San  Praneiaco 


JUNE 
ISSUE 

Closes  May  22nd 

Early  receipt  of  copy  and 
plates  will  enable  us  to  serve 
you  best — to  furnish  proofs 
in  ample  time  so  changes  or 
corrections  may  be  made  if 
desired. 
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EMPLOYMENT 

UNDISPLAYED — RATE  PER  WORD: 

Positions  Wanted,  5  cents  a  word,  minimum 
$1.00  an  insertion,  payable  in  advance. 

Positions  Vacant  and  all  other  classifica- 
tions, excepting  Equipment.  10  cents  a 
word,    minimum    charge    $2.00. 

Proposals.  40  cents  a  line  an   insertion. 

copy   FOR   NEW  ADVERTISEMENTS  ACCEPTED 


business:  opportunities 


INFORMATION: 

Box  Numbers  in  care  of  our  New  York, 
Chicago  or  San  Francisco  offices  count 
10  words  additional  in  undisplaj'ed  ads. 
Diacount  of  10%  if  full  payment  is  made  in 
advance  for  lour  consecutive  insertions  of 
undisplai'ed  ads  (not  including-  proposals) . 
UNTIL    3    F.    M.    ON   THE  20TH  FOB  THE  ISSDE 


EQUIPMENT—  USED  or  SPECIAL 

DISPLAYED — KATE  PEE  INCH: 

1  inch    $6.00 

2  to  3  inches 6.75  an  inch 

4   to  7  Inches 6.50  an  inch 

Other  spaces  and  contract  rates  on  request. 
An  advertising  inch  is  measured  vertically 

on  one  column,  3  columns — 30  inches — 
to  a  pag^e.  "RJ. 

OCT  THE  FIRST  OF  THE  FOLLOWING  MONTH 


E*4^ 


•►«a 


POSITION  WANTED 


SUPERINTENDENT  transportation.  With  wide 
experience  and  proven  successful  record  in 
decreasing:  costs.  Increasing  revenue  and  public 
good  will  of  East  and  Central  West  companies. 
Wishes  new  connection.  Salary  and  location 
eecondardy  importance.  Correspondence  treated 
confidential.  PW-346.  Electric  Railway  Journal. 
Tenth  Ave.  at  36th   St.,  New  York. 


LEGAL  NOTICE 


STATEiMBT^  OF  THE  OWNERSHIP.    MAN.\GEMENT, 

CIRCULATION.    ETC..    REQUIRED    BY    THE 

ACT   OP  CONGRESS  OF  AUGUST 

24,    1912 

Of    Electric    Railway    Journal,    published    monthly    at 
New  York,  N.  Y.,  for  April  1,  1931. 
State  of  New  York      } 
County  of  New  York  i  •" 

Before  me,  a  Notary  Public  In  and  for  the  State  and 
county  aforesaid,  personally  appeared  C.  H.  Thompson. 
who.  having  been  duly  sworn  according  to  law.  deposes 
and  says  that  he  is  the  Secretary  of  the  McGraw-Hill 
Publishing  Company,  Inc.,  publishers  of  Electric  Bail- 
way  Journal,  and  that  the  following  is.  to  the  best  of 
his  knowledge  and  belief,  a  true  Btatement  of  the  owr.er- 
ship,  management  (and  If  a  daily  paper,  the  circula- 
tion), etc.,  of  the  aforesaid  publication  for  the  dat3 
shown  In  the  above  caption,  required  by  the  Act  of 
August  24,  1912,  embodied  in  section  411.  Postal  Laws 
and  Regulations,  printed  on  the  rtverse  of  this  forJQ. 
to  wit: 

1.  That  the  names  and  addresses  of  the  publisher. 
editor,  managing  editor,  and  business  managers  are: 
Publisher,  McGraw-Hill  Publishing  Company,  Inc.,  1 0th 
Ave.  &  38th  St.,  N.  Y.  C.  Editor,  John  A.  Miller,  Jr.. 
10th  Aye.  &  36th  St.,  N.  Y.  C.  Managing  Editor, 
None.  Business  Manager,  Louis  F.  StoU,  10th  Ave.  & 
36th  St..   N.   Y.   C. 

2.  That  the  owner  is:  (If  owned  by  a  corporation,  its 
name  and  address  must  be  stated  and  also  immediately 
thereunder  the  names  and  addresses  of  stockholders  own- 
ing or  holding  one  per  cent  or  more  of  total  amount  of 
stock.  If  not  owned  by  a  corporation,  the  names  and 
addresses  of  the  individual  owners  must  be  given.  If 
owned  by  a  firm,  company,  or  other  unincorporated  con- 
cern. Its  name  and  address,  as  well  as  those  of  each 
individual  member,  must  be  given.)  McGraw-Hill  Pub- 
lishing company.  Inc.,  10th  Ave.  &  3  6th  St.,  N.  Y.  C. 
Stodiholders  of  which  are :  James  H.  McGraw.  1 0th 
Ave.  &  36th  St..  N.  Y.  C.  James  H.  McGraw.  Jr.. 
1 0th  Are.  &  3  6th  St.,  N.  Y.  C.  James  H.  McGraw, 
James  H.  McGraw,  Jr.,  and  Malcolm  Mulr.  1 0th  Ave. 
A  36th  St..  N.  Y.  C.  Trustees  for:  Harold  W.  McGraw. 
James  H,  McGraw.  Jr..  Donald  C.  McGraw,  Curtis  W. 
McQraw.  Curtis  W.  McGraw,  370  Seventh  Ave.,  N.  Y.  C. 
Donald  C.  McGraw.  10th  Ave.  &  36th  St.,  N.  Y.  C. 
Harold  W.  McGraw,  285  Madison  Avenue,  N.  Y.  C.  Anne 
Hugus  Britton,  10th  Ave.  &  36th  St.,  N.  Y.  C.  Mason 
Britton.  10th  Ave.  &  36th  St.,  N.  Y.  C.  Edgar  Kobak. 
10th  Ave.  &  36th  St..  N.  Y.  C.  Grace  W.  Mehren. 
2440  Lakeview  Ave..  Chicago,  Hi.  J.  Malcolm  Muir  & 
Guaranty  Trust  Co.  of  New  York,  Trustees  for  Lida 
Kelly  Mulr,  524  Fifth  Ave..  N.  Y.  C.  F.  S.  Weatherby. 
271  Cllntnn  Road,  Brookline.  Mass.  Midwood  Corpora- 
tion, Madison,  N.  J.,  Stodiholders  of  which  are:  Edwin 
S.  Wilsey,  Madison,  N.  J.  Elsa  M.  Wilsey,  Madison, 
N.    J. 

3.  That  the  known  bondholders,  mortgagees,  and  other 
security  holders  owning  or  holding  1  per  cent  or  more  of 
total  amount  of  bonds,  mortgages,  or  other  securities  are: 
(If  there  are  none,  so  state.)      None. 

4.  That  the  two  paragraphs  next  above,  giving  the 
names  of  the  owners,  stockholders,  and  security  holders. 
If  any.  contain  not  only  the  list  of  stockholders  and 
security  holders  as  they  appear  upon  the  books  of  the 
company  but  also.  In  cases  where  the  stodcholder  or 
security  holder  appears  upon  the  books  of  the  company 
as  trustee  or  In  any  other  fiduciary  relation,  the  name 
of  the  person  or  corporation  for  whom  such  trustee  Is 
acting,  is  given;  also  that  the  said  two  paragraphs  con- 
tain statements  embracing  affiant's  full  knowledge  and 
belief  as  to  the  clrcumstances'and  conditions  under  which 
stodtholders  and  security  holders  who  do  not  appear  upon 
the  books  of  the  company  as  trustees,  hold  stock  and 
securities  In  a  capacity  other  than  that  of  a  boija  fide 
owner;  and  this  affiant  has  no  reason  to  believe  that  any 
other  person,  associatlMi,  or  corporation  has  any  interest 
direct  or  indirect  In  the  said  stock,  bonds,  or  other 
securities  than  as  so  stated  by  blm. 

5.  That  the  average  number  of  copies  of  each  Issue  of 
this  publication  sold  or  distributed,  through  the  malls  or 
otherwise,  to  paid  subscribers  during  the  sli  months 
preceding  the  date  shown  above  la  (This  Information  Is 
required  from  dally  publications  only.) 

C.  H.  THOMPSON.   Secretary 
McQRAW-HILL  PUBLISHING  COMPANY,    INC. 
Sworn  to  and  subscribed  before  me  this  31st  day  of 
March.   1931. 

fBHAi-]  H.  E.  BETBNB. 

NoUry    Public   N.    Y,    Co.    Clk"s    No.    203,    Reg.    No. 
3B102.     Kings  Co.   Clk's  No.   636.  Reg.  No.   3129. 
(My  Commission  expires  March  30,   1933) 


IIIIIKIIMHIItlllHttllilinillllllllllllllMllllinii 


Even  When  the    Old  Skipper    of  the 
Toonerville     line  is  rea<dy  to  sell  out 

he'll  find  that  we'll  make  a  most  attractive  offer  for  the 
complete  system  or  any  part  of  it!  We  specialize  in  the 
buying  of  surplus  steam  or  electric  railway  equipment  of 
any  description — anywhere ! 


Where  we  buy  your  system  in  its  en- 
tirety we  dismantle.  Our  expert  dis- 
mantling crew  handles  the  work  quickly 
and  without  trouble  to  you. 


Get  our  "spot  cash"  quotations  on  your 
surplus  cars,  poles,  trackage,  power 
house  equipment,  etc.  Send  a  list  of 
your  equipment  today — liquidate  those 
frozen  assets! 


DPT  AVTM/^   "D  ATT      Considerable   tonnage  available 
KtLAYliMla   KAIL  ^^^  immediate  disposal'. 

Gordon  and  Gerber,   330  Third  Street,  Chelsea,  Mass. 


^iiiniiiniiHititi 


Searchlight  can 
help  you — 

HUNDREDS  of  miscellaneous  busi- 
ness problems  pertaining  to  Civil 
Engineering  and  Construction  can  be 
quickly  and  easily  solved  through  the 
use  of  the  Searchlight  section  of  this 
publication. 

When  you  want  additional  employees,  want  to 
buy  or  sell  used  or  surplus  equipment,  seek 
additional  capital  or  have  other  miscellaneous 
business  wants — advertise  them  in  the  Search- 
light Section  for  quick,  profitable  results! 

Think  "SEARCHLIGHT"  first 


M*Ht»UIMUMMMMIIMIMI<lllltllllllllllllllllttllllllllltllllllllllllllllHIIIMIIIIIM>IIHIIIItllllMlfltllllHIIIIIUIINinil)HHIIMMIIIIIIM(llllllll 
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I  Railways  Purchased 
in  Their  Entirety 

I       EQUIPMENT  FOR  SALE 

I  Cleveland  and  Johnson  Fare  Boxes 

i  264-A  Motors 

I  77-El  Trucks 

I  K-3S-G  Controllers 

I  300   K.W.   60  Cycle  Rotary   Converter 

I  New  WH-H  L  Controller 

I  48  in.  Table  Vertical  Boring  Mill 

I  58  in.  Face  Plate  Wheel  Lathe 

1  Modern     Lightweight     Double     Truck 

!        Cars 

I  Birney  Cars 

I  300  K.W.   Interpole   25    Cycle   Rotary 

I        Converter 

I     H.  E.  Salzberg  Company,  Inc. 

I  296  Broadway.  New  York 


;»iitfniiiMiiiiiiit<iiiitiiiii 


Over  6000  | 
other  men  I 
in  the 
Electric 
Railway 

Field 
will  see 
this  page    | 

Then — isn't  this  I 
the  logical  place  to  | 
advertise  any  busi-  | 
ness  wants  you  | 
may  have  of  inter-  | 
est  to  Electric  | 
Railway  men? 

EMPLOYMENT 
BUSINESS 

or  1 

EQUIPMENT 
OPPORTUNITIES,    | 
Etc.,  Etc.,  Etc. 


FOR  SALE 


Two  Light  Weight  Steel, 
One-Man  Safety  Cars 

Length  overall 41'  3"  Motors 4  GB  247-1 

Width  overall 8'  61"  Controllers    2  K-75 

Seating  Capacity   44  Air  Compressor CP-27 

Wheels,  Steel    28"  dia.  Magnetic  Rail  Brakes 

New  York  Power  and  Light  Corp.,  Albany,  N.  Y. 


^■HIIMHMIMMMMMIIMIIIIMIMIIIIIIIIHIIIIIIIIIIItlMtlMMHtlllMIMMMtllltlllllllllllll Illlllllllllllllllll 


DISMABTTLING? 

Let  us  handle  this  for  you.  We  specialize  in  buying  and 
dismantling  entire  railroads,  street  railways,  industrial 
and  public  service  properties  which  have  ceased  operation. 
We  furnish  expert  appraisals  on  all  such  properties. 

Consult  us  also  about  New  and  Relaying  Rails — all 
weights  and  sections.    You  will  like  our  service. 

The  Perry,  Buxton,  Doane  Company 

(CtslUl  ll.ttl.ttl.Ot) 

Boston  0£Sce,  P.  O.  Box  5253,  Boston,  Mass. 

Pacific   Sales   Office— Failiaf   Buildin(,    Portland,   OrecoB 


KMIIIIIIIMIIIIIIIIIIIIIIIIIMIIIII 


JllltlllllMIIIII 


Kyou   don't   see   the  1 

equipment    you  I 

need  advertised  on  i 

these  pages,  send  a  j 

I  list  of  your  requirements  to  j 

I  the    Searchlight    Depart-  j 

I  ment,    Electric    Railway  | 

I  Journal,     10th    Ave.     at  I 

I  36th  St.,N.Y.G.  You  will  be  \ 

I  put  in  prompt  touch  with  j 

I  reliable  sources  of  supply.  I 


IIIIMIIIIIMIIMIIMIIIIIIIIMMIIIIIIIIIIIIIItlMlltllHIItHI^ 

I  FOR  SALE  I 

I  4 — Singrle     Truck.      Double     End,  Safety    I 

I  Passenger  Cars,  5  It.  gauge.  I 

=  1 — Single  Track,  right  hand.  Branchoff  82    i 

I  lb..  505.  50  ft.  radius.  | 

I  Prices,    detaUt,    vif'f^i*   "ete."   viil    b9  furnithtd     i 

I  upon  requett.  | 

I  .  J.   LESTEB  BUTLER,  Purchasing  Agent  I 

I     City  Hall,  City  of  Sootti  JacksonTille,  Fla.     | 

^IIMIIIIMtlMlMtftlllMIIIHIMIIIIHIIIIIIIIItllMlllllllltllllllllltlMIIIIIIIIIMMIIHIinilllMKI? 
lllllltllMIIIKI ■■■■IIIMIMItlMtlMIIIIMIMIIIIIIItllllllllltllllKIII tlllHIIHIIItllllllMi; 


Electric  Locomotives 


f 


I     2- 


— 50-ton   Std.  Ga.   Baldwin  Westinghouse  5 

000    volt    Electric    Locomotivee — speci-  5 

fications.  photographs  and  price  on  re-  f 

quest.     Immediate  delivery.  = 

HYMAN-MICHAELS   COMPANY  I 

20  N.  Wacker  Drive  Bldg..  Chicago,  III.  I 
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Saves  money  by 
saving  time  and  effort 

You  can  get  motor,  chassis  and 
running  gear  parts  of  cars  and 
buses  ready  for  repairs  in  less 
time,  with  less  effort  the  Oakite 
way.  And  they  will  be  cleaner 
than  you  have  ever  had  them 
before. 

A  short  soak  in  a  hot  solution  of 
the  proper  Oakite  material  re- 
moves even  heavy,  caked-on  de- 
posits of  grease  and  grime  in  short 
order.  Cuts  out  the  need  for  pro- 
longed scraping  or  scrubbing,  A 
rinse  leaves  parts  clean  to  the 
metal. 

This  speedy,  thorough  cleaning 
saves  so  much  time  that  it  is  cer- 
tain to  lower  your  maintenance 
costs.  Write  and  ask  to  have  our 
nearest  Service  Man  show  you 
what  Oakite  materials  and  meth- 
ods can  do.    No  obligation. 

Oakite  Service  Men,  cleaning  specialists,  are  located  in 
the  leading  industrial  centers   of  the   U.  S.  and  Canada 

Manufactured  only  by 
OAKITE  PRODUCTS,  INC..  28B  Thames  Street.  NEW  YORK    N    Y 

OAKITE 


TrtAOI     MKAX    aid     u   S 


Industrial  Cleaning  Materials  s,h>  Methods 


ALPHABETICAL  INDEX 

Thie  index  is  publlebed  as  m  cooTenieaoe  to  the  reader.  Brery 
care  is  taken  to  make  it  accurate,  bat  Bltetrie  Bmlvnt 
Journal   aasumee   no   reeponsibility    for   errore   or   omieaioDe. 


Allied  Engineers   

Aluminum  Co.  of  America 
American  Bridge  Co.  ... 
American  Brown  Boveri  Co., 

American  Car  Co   

American  Steel  Foundries 
American  Steel  &  Wire  Co 
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Preventing 
trolley  breaks  and 
excessive  ^wear  on 
overhead  |S  Im- 
portant ^   --   -- 

^-^  '^  and  doubly  so 
ivhen  at  the  same 
ttme  you  reduce 
car  noise  «-^  ^^  «-^ 
drastically  elim- 
inate radio  in- 
terference   ^-^  ^^ 

'-^  —^  and  save  money 
to  boot. 

Let   us    tell   you 

hoiv  other  operators  are 
getting  these  worthwhile 
results  ^vith 


lomoYii 

Reversible 

Trolley 
Shoes 


Efficiency  Products  Corp. 
1X03  Barium    To^^er,   Detroit,   Mich. 
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Experience  of  others 

If  the  Best  Proof  ! 


~"  ""        ins  »»  ,ue»tl-°»* 


"*^  for  anotaer  ^  j^j^  *  Anoreased 

-.v,«  tlilcto^®**  °^X^  tV^e  trac\c  a 

to  15  i-°^«^-        ,ery  80od  Jf  ^fe  c-'«^  ^^e' 
X  .nin.  .ou  are  ^^ -fs-^.tiSX^- 

ieoYvanical  TX^  l.ad  no  fali  Utilities  t'sfty  of 

reason  "^^^^  ^^  VJlaoonain  y^^^!'Ln  of 

^^^^Lt  wi*^  tne  rail.  Carey  R^^^^erial  vias  n 

°!S.on  MecY^anioalJ^^J,,  ,nere  t^is  ^^^  ^         .e^^ 


.!,,„ction.  Yours  very 


necessary 
struction. 


vpr-?  truly* 
Yours  very 

^  IMaime  om 


Request 


When  railway  properties  want  the  low- 
down  on  Dayton  Mechanical  Ties — we 
are  glad  to  refer  them  to  other  proper- 
ties where  they  have  heen  installed.  The 
above  letter  is  a  typical  example  of  the 
result  of  such  correspondence.  It  con- 
stitutes voluntary  evidence  of  the  success 
of  Dayton  Tie  Installations. 


The  Dayton  Mechanical  Tie  Co. 


DAYTON,  OHIO 


1/,M'.  nKU 
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Ftom  Baltimore 


BattWor  =  „otoris<^.^^,e  expeti^e   --  gote»™-,   can    ^^-f  three   -^j^e  cary-„duclor.  ^^  ^""'u's  <>"«•, kster  than  »;;"';ithin  *»■ 


Brill  Modern  Cars  Speed  up  Service 


"Plenty  fast"  means  ability  to  at  least  keep 
abreast  of  other  street  traffic.  It  means 
public  patronage  in  this  age  of  speed,  and 
public  patronage  means  increased  revenue. 
New  Brill  Modern  Cars  are  popular  be- 
cause they're  attractive  in  appearance,  com- 


fort and  speed — in  keeping  with  the  present 
day  idea  of  modern  transportation. 

What  Mr.  Johnson  says  about  Baltimore's 
new  cars  might  just  as  easily  be  said  of 
those  in  other  cities. 


THE  J.  G.  BRILL  COMPANY 


PHIL  A  DU>PHI  A 


CHICAGO  OFFICE  -  hahmm  nvwr 

SAN  FRANCISCO  OFFICE  -  ■l>u.TO  Mriu>iNO 


THE  J.  G.  BRIU.  COMPAN  V  or 
THE  J.  G.  Bltll.1.  COMPANY  or 


THB  J.  G.  BRllX.  COMPANY  or  ma« 


•  -  arwtMorfBiA 


houSTo:j  public  :.ibrary        ( 

HOUSTON 
TEXAS 
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ASK 


TI 


for  first  hand  facts 

about 

Timken-ized 


equipment 


street    cars  .  . 

trolley  buses  .  . 

gas-mechanical  buses  .  . 

gas-electric  buses  .  . 


O 

^ 


m 


C~P 


!r9. 


FRONT  ^W  WORM-DRIVE  REAR 


THE    TIMKEN    DETROIT    AXLE    CO. 

DETROIT  MICHIGAN 


JUNt,    19  31 
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McGraw-Hill  Publishing;  Company,  Inc. 


Thirty-five  Cents  Per  Copy 


The  most  widely  copied  coach  design  in  America  today  .  .  .  unchanged 
through  four  years  of  service  except  for  detail  refmements.  Sales  up  to 
June  first  are  fifteen  per  cent  greater  than  for  the  same  period  last  year. 
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LyEW  Trolley  ^Wire  Splicer 


[ 


Light 
Weight" 


u 


Reduced 
rcing 


Cross  section  showing  how  the  new  Westing- 
house   Light-weight  Splicer   rides   in    the 
bottom  ^groove  in  the  trolley  wheel. 


The  New  Westivghoiise  type  NL  Light-weight  Trolley  Wire  Splicer 
(lejf)  with  boss,  (right)  without  boss. 


AFTER  careful  engineering  study  and  research, 
jf\^  Westinghouse  engineers  have  designed  and  per- 
fected a  new  light-weight,  six  set-screw  trolley  wire 
splicer,  known  as  the  type  NL. 

The  design  of  this  new  splicer  permits  a  width  which 
gives  maximum  wheel  clearance,  thereby  reducing  side 
wear  to  a  minimum.  The  narrow  body,  which  comes 
to  a  rounded  point  at  the  bottom,  allows  the  splicer  to 
ride  on  the  bottom  of  the  groove  in  the  trolley  wheel. 
Wear  is  confined  almost  entirely  to  rolling  friction. 

The  lips  of  the  splicer  are  cast  in  such  a  way  that  when 
peened  around  the  wire,  they  conform  to  the  shape  of 
the  body  of  the  splicer.  This  eliminates  any  bumping 
between  the  lips  and  the  body.  A  smooth  approach 
results  from  the  tapered  lips  and  the  sides  that  are 
ground  to  a  knife  edge  at  the  end. 

Arcing  and  burning  are  reduced  to  a  minimum  by  the 
smooth  approach  and  under- run  that  is  almost  as 
smooth  as  plain  wire.  The  complete  transition  takes 
place  on  a  straight  line. 

The  new  type  NL  trolley  wire  splicer  is  made  for  all 
sizes  of  wire  from  2-0  to  4-0,  round  and  grooved.  It 
can  be  furnished  with  or  without  boss. 


Service,  j^rompt  and  e-fficient,  by  a  coast -to -coast  chain  of  well- equipped  shops 


Westinghouse 

•       W  V^  T  31861 
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Making 
Zars  Move 

in  the 
Tempo  of 
the  Times 


:^.diSldiJ,ii5ibi 


Present-day  transportation  vehicles  must  move  with  speed 
and  safety.  Adequate  and  effective  brake  control  is  vital. 
In  every  class  of  electric  railway  service  air  brakes  have  met 
the  widely-varying  needs  .  .  .  The  Ritting  street  car,  the 
speeding  interurban,  the  clattering  elevated,  the  rushing 
subway,  the  nimble  trolley  bus — are  all  able  to  move  in 
the  tempo  of  the  times  because  of  effective  brakes,  modern- 
ized and  adapted  to  a  specific  purpose — air  brakes, 
complete  from  compressor  to  brake  cylinder,  made  by  the 
WESTINGHOUSE  TRACTION  BRAKE  CO.,  General 
Office  and  Works,  Wilmerding,  Pa.      »      »      »      »      »      » 


WESTINGHOUSE  TRACTION  BRAKES 
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Nothing 
short  of 

HEAVY 
DUTY 

will  dol 


Transportation  of  any 
kind  imposes  severe  pun- 
ishment on  rolling  stock 
and  equipment.  It  pays 
to  buy  extra  strength,  extra 
endurance  and  longer 
service  in  the  specialties 
you  use. 

Faraday  Signal  Systems 
are  typical  of  E.  S,  S.  CO. 
products.  They  are  built 
for  constant  service  and 
are  as  sturdy  and  depend- 
able as  it  is  possible  to 
make  them. 

Our  catalog  should  be  in 
your  files.  If  it  isn't — 
send  for  it  now  and  use  it 
profitably. 


Faraday  Signal  Systems  are  supplied  in  high  and  low  voltage  types  for  cars  and  buses. 

The  Faraday  line  consists  of  bells,  buzzers,  pull  switches,  door  switches,  pushes,  cord 

guides  and  other  allied  material. 


ELECTRIC  SERVICE 

SUPPLIES  rO  Manufacturer 


RAILWAY,  POWER  AND  INDUSTRIAL 
ELECTRICAL  MATERIAL 


Home  office  and  plant  at  17th  and  Cambria  StB..  PHILADELPHIA- 
District  offices  at  HI  N.  Canal  St.,  CHICAGO;  50  Church  St  NEW 
YORK;  Bessemer  Bldg..  Pittsburgrh:  88  Broad  St..  Boston  General 
Motors  Bids..  Detroit:  Canadian  Agents,  Lyman  Tube  and  Supply 
Company.  Ltd..  Montreal,  Toronto,   Vancouver,  Winnipeg 


KEYSTONE  SPECIALTIES 
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Vulcan   Kail  Grinder 


Improved  Atlas  Rail  Grindn- 


Going 
to  stay 
in  business? 


Does  your  rail  look  it? 

Arc  welding  and 
grinding  show-con- 
fidence in  the  future, 
build  business  in  the 
present,  save  main- 
tenance cost  always. 


3132-48  East  Thompson  Street,  Philadelphia 

AGENTS 
Chester  F.  Gailor.  50  Church  St..  New  York 
Chas.  N.  Wood  Co..  Boston 

H.  F.  McDermott.  208  S.  La  Salle  St.,  Chicago 
F.  P.  Bodler.   San   Francisco.   Cal. 
H.   E.   Burns  Co..   Pittsburgh.   Pa. 
Equipment  &  Engrineering  Co..  London 
Railway  &  Welding  Supply  Company,  Toronto.  Ontario 


.Ajax  Electric  Arc  AVelder 
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5674  STREET  CARS  —  9228  TREADLES  998  BUSES  -  998  TREADLES 


137  TROLLEY  BUSES -137  TREADLES 


10*363  ••• 


Treadle 


Doors  in  service  today 


The  large  number  of  National  PneumaticTreadle  Doors  in  serv- 
ice today  is  indeed  a  tribute  to  the  efficiency  of  this  device  in 
effecting  the  circulating  load  and  thus  promoting  economical, 
fast  and  safe  service  in  one-man  operation.  It  will  pay  you 
to  investigate. 


NATIONAL    PNEUMATIC   COMPANY 
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There  is  a  profitable  relation  between 


O-B  Titon  Bonds  require  only  a 

one-inch  space  alongside  the  rail 

for  application. 


QUICKENED  CAR  SCHEDULES 
o/7</ TRACK  RETURN  CIRCUITS 


MANY  properties  have  been  able  to  quicken  car  sched- 
ules and  patronage  by  improving  track-return  circuits. 
This  practice  has  been  profitable  because  the  expense 
is  nearly  negligible.  Not  only  does  it  bring  returns  in 
increased  public  good-will,  but  it  saves  power  otherwise 
wasted  through  current  leakage  at  worn,  loose,  or  im- 
properly applied  rail  bonds.  Furthermore,  it  saves  the 
expense  of  re-winding  burnt  out  armatures  on  the 
motor  equipment. 

Securing  and  maintaining  efficient  track-return  circuits 
is  made  easier  and  more  certain  with  O-B  Titon  Bonds. 
Applied  by  the  copper  metallic-arc  process  with  Duron 
Welding  Rod,  Titon  Bonds  provide  a  continuous,  high- 
ly conductive  copper  path  from  one  rail  to  another. 
The  welds  are  practically  pure  copper  and  are  dense, 
non-porous,  and  of  high  tenacity. 

Titon  Bonds  are  easily  and  quickly  installed.  The 
terminal  construction  makes  molding  equipment  un- 
necessary, and  the  bonds  require  only  a  one-inch  space 
alongside  the  rail  for  application.  Exceptional  welding 
skill  is  not  required  as  welding  is  accomplished  by 
striking  the  arc  and  filling  the  terminals  with  the 
molten  Duron  Rod. 

The  installation  of  a  few  Titon  Bonds  well  demon- 
strates their  low  cost  of  application  as  well  as  their 
high  efficiency  and  durability.  Ordering  information 
is  given  on  page  667  of  O-B  Catalog  No.  20. 
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\n  your  trolley  ears,  eliminate  the 


CAUSE  of  BATTERING  and  BURNING  — 
EFFECT  NOTICEABLE  COST  REDUCTIONS 


EXCEPT  in  unusual  installations,  friction  contributes 
but  a  small  part  to  the  necessity  for  frequent  trolley 
ear  renewals  when  compared  with  the  battering  and 
burning  action  involved.  When  the  causes  for  batter- 
ing and  burning  are  minimized  by  proper  ear  design, 
the  life  of  the  ear  is  measurably  increased  and  costs 
are  correspondingly  reduced. 

The  long  life  of  the  Improved  Marathon  Ear  is  due  to 
the  great  improvement  in  its  tapered  approach  and  its 
smoother  underrun.  There  are  no  blunt  ends  for  the 
flanges  of  the  wheel  to  batter  and  strike  against.  The 
lips  of  the  Improved  Marathon  gradually  increase  from 
knife-edge  thinness  at  their  ends  to  generous  thickness 
at  the  boss-section  which  provides  a  smooth,  even  path 
for  the  wheel.  Thus  have  the  principal  causes  for 
battering  and  burning  been  eliminated  with  a  conse- 
quent important  increase  in  the  number  of  wheel 
passes  obtained. 

The  use  of  Improved  Marathon  ears  secures  not  only 
a  reduction  in  ear  cost  but  in  the  cost  of  trolley  wheel 
and  wire  maintenance  as  well.  Wheels  last  longer  and 
wire  life  is  appreciably  increased  as  the  natural  result  of 
the  elimination  of  excessive^  battering  and  burning. 

OHIO    BRASS    COMPANY,   MANSFIELD,   OHIO 

Canadian  Ohio  Brass  Company  Limited,  Niagara  Falls,  Canada 


By  eliminating  the  causes  of  batter- 
ing and  burning.  Improved  Mara- 
thon Ears  add  appreciably  to  the  life 
of  wheels,  wire  and  ears. 


rassCb. 


NEW    YORK 
PHILADELPHIA 


CHICAGO     CLEVELAND       ST.  LOUlS      ATLANTA      DALLAS 
LOS   ANGELES  SAN    FRANCISCO  SEATTLE 


PORCELAIN 

INSULATORS 

LINE  MATERIALS 

RAIL  BONDS 

CAR  EQUIPMENT 

MINING 

MATERIALS 

VALVES 
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ANNOUNCING     THE      NEW 


By  actual  comparison  the  new  SPEED 
WAGONS  surpass  all  commercial  vehicles  iu 
the  lowest  price  IVa-ton  field! 

Equipped  with  heavy,  powerful  truck  type  4  or 
6  cylinder  engines!— each  having  more  bearings 
and  larger  bearings  than  any  competitive  en- 
gine! And  Reo's  maximum  piston  displacements 
give  abundant  pow^er! 

The  REO  cylinder  blocks  are  cast  of  chrome 
nickel  iron,  actually  7  times  longer  wearing 
than  the  usual  grey  iron!  Pressure  lubrication 
forces  oil  constantly  to  all  vital  engine  parts, 
even  to  the  piston  pins!  Frames  in  the  new 
SPEED  WAGONS  are  T  deep!  The  brakes  are 
hydraulic,  fully  enclosed,  weatherproof,  safe! 

Compare  specifications  with  REO'S.  Drive  the 
new  SPEED    WAGONS.    Load  them  with 


SPEED  WAGO/V 


$ 


625 

Four-Cylinder  $625,  Six-Cylinder  $725 

Chassis  f.  o.  b.  Lansing,  Michigan 

DUAL  WHEELS  EXTRA 

your  own  loads— test  them  on  your  own  partic- 
ular haulage  routes.  Then  you  will  realize  that 
these  remarkable  new  trucks  truly  uphold  the 
finest  of  Reo  traditions— qruaW/y  throughout. 

REO  MOTOR  CAR  COMPANY,  LANSING  .  TORONTO 
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DAVIS  "IV.ir  WHEELS 

THE  MODERN 
STEEL  WHEEL 

THAT 

NEEDS  NO 

MAINTEK/^^ 


LIGHT  WEIGHT- 

Due  to  its  special  composition  steel  the  Davis 
Wheel  can  be  made  lighter  in  weight  without 
sacrifice  of  strength. 

STRENGTH- 

Heat  treatment  develops  in  each  part  oF  the 
Davis  Wheel  precisely  the  characteristics  needed 
to  best  fit  it  For  work  to  be  done. 

ONE-WEAR- 

Special  composition  steel  and  triple  heat  treat- 
ment provide  unique  qualities  that  make  the 
Davis  Wheel  truly  "One-Wear." 


American  Steel  Foundries 

NEW  YORK  CHICAGO  ST.LOUIS 
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EXPERIENCE 


25 

YEARS 


Any  product,  or  process,  no  rftatter  how 
simple,  is  subject  to  many  problems  and 
difficulties  in  the  early  years  of  its  devel- 
opment. Any  organization  requires  time 
to  secure  the  respect  and  confidence  of  its 
prospective  clients.  With  more  than  a 
quarter  of  a  century  back  of  it,  the 
Metal  86  Thermit  Corporation  has  been 
able  to  develop  its  product,  Thermit,  and 
its  process  of  rail  welding  to  the  highest 
possible  efficiency.  Although  basically, 
the  material  is  the  same  as  introduced  in 
1905,  Thermit  has  been  greatly  improved 
by  better  control  of  raw  materials  and 
process  of  manufacture,  thus  insuring  the 
best  possible  product  with  absolute  uni- 
formity. Likewise  the  method  of  Ther- 
mit Welding  has  been  perfected  and 
as  well  as  greatly  simplified. 

METAL  >THEPMIT 

CORPOHATIOhT 

190  Broadway,  New  York,  N.  Y. 

Pittsbursh      Chicago      Albany      So. San   Francisco     Toronto 


150 

PROPERTIES 


One  hundred  and  fifty  users,  including 
most  of  the  largest  and  best-known 
railways,  can't  be  wrong.  These  com- 
panies have  competent  and  experienced 
engineers.  They  carefully  studied  the 
actual  performance  records  of  Thermit- 
welded  rail  joints,  before  committing 
their  companies  to  the  investment  of 
money  in  extensive  track  reconstruction 
programs  with  Thermit  welds  ....  Name 
the  railway  in  any  one  of  the  larger  cities 
and  you  will  probably  name  a  Thermit- 
user.  Name  off"hand,  any  ten  medium- 
sized  and  small  companies  you  happen  to 
think  of  and  you're  sure  to  include  several 
regular  Thermit  users.  Name  the  eight 
electric  railways  which  have  won  the 
Annual  Coffin  Award  and  you'll  name  six 
who  weld  with  Thermit. 

Ihg_ 

METAL    £r  THERMIT 

CORPORATION 

120  Broadway,  New  York,  N.  Y. 

Pittsburgh      Chicago      Albany     So. San  Francisco      Toronto 
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COUNTS! 


1,000,000 
JOINTS 


Approximately  a  million  joints  have  been 
made  on  American  electric  railway  lines 
by  the  Thermit  process — 600,000  of  them 
in  the  last  ten  years.  The  Thermit  Insert 
type  of  weld  has  been  the  standard  of  the 
Metal  8b  Thermit  Corporation  since  1912, 
that  is,  for  nearly  twenty  years.  It  is 
safe  to  say  that  nearly  all  the  Thermit 
Insert  Welds,  installed  since  1912  are 
still  in  service  unless  the  track  itself  has 
been  worn  out  or  removed  for  other 
reasons.  Ten  years  ago  the  present 
center-pour  method  was  adopted,  making 
the  Thermit  Weld  better,  more  economi- 
cal and  easier  to  install.  Recently  we 
have  perfected  a  still  further  advance  in 
the  art — welding  under  trafiic, — thereby 
overcoming  one  of  the  last  objections  to 
the  use  of  Thermit  rail  welding. 

The       • 

METAL    gr  THERMIT 

CORPORATION 

190  Broadway,  New  York,  N.  Y. 

Pittsbursh      Chicaso      Albany     So. San  Francisco      Toronto 


/r 


r  ^ 


50% 

LOWER  COST 


From  the  very  first,  most  railway  men 
appreciated  the  inherent  merit  of  the  proc- 
ess, but  cost  was  usually  the  stumbling 
block  in  the  earlier  days.  By  improve- 
ments in  methods  of  installation,  by 
reduction  in  the  amount  of  Thermit  re- 
quired, and  by  production  of  Thermit 
itself  at  a  lower  cost,  we  have  been  able 
to  pass  along  to  the  consumer  progres- 
sively lower  costs.  Today  it  is  actually 
about  50%  less  than  even  ten  years 
ago  ....  We  think  these  are  significant 
statistics  ....  25  years  in  business  .... 
Selling  Thermit  to  150  railway  companies 
....  1,000,000  joints  installed  .  .  .  .50% 
lower  cost  ....  Statistics  which  explain 
the  respect  and  confidence  this  company 
enjoys  in  the  industry.  Statistics  which 
indicate  that  experience  counts. 

Ih^  

METAL   £r  THERMIT 

CORPORATIOU 

ISO  Broadway,  New  York,  N.  Y. 

Pittsbursh     Chicago      Albany      So. San   Francisco      Toronto 
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To  Meet 

Modern  Requirements 

These  Cities  Have  Recently 

Selected  G-E  Equipment 


BALTIMORE— The  new  G-E  equipped 
cars  glide  away  from  a  stop  smoothly 
at  the  rate  of  3-25  mphps.  —  just  twice 
as  fast  as  the  old -type  cars.  They  are 
part  of  the  fastest  fleet  of  street  cars  in 
city  service  in  the  United  States. 

BROOKLYN— In  dense  traffic,  it  is 
almost  imperative  that  street  cars  be 
able  to  accelerate  faster  than  auto- 
mobiles and  trucks.  To  meet  schedule 
requirements,  the  new  G-E  equipped 
cars  in  Brooklyn  are  designed  to  accel- 
erate at  the  rate  of  3  mphps. 

LONG  BEACH— Here,    and    in    San 

Bernardino,  (Calif.)  car  riders  have 
found  that  the  new  light-weight  street 
cars  move  faster  in  traffic  than  auto- 
mobiles and   are  equally  comfortable. 


DES  MOINES— The  new  G-E  equipped 
street  cars  not  only  permit  one-man 
operation  with  safety,  but  they  have 
improved  schedule  speeds  and  have 
made  car  riding  much  more  attractive. 

MILWAUKEE — ^The  new  two-cj.r,  three- 
truck  articulated  units  are  equipped 
with  six  GE-301  motors  and  modified 
Type  K  control.  They  are  thoroughly 
capable  of  handling  the  heavy  peak 
loads  in  the  industrial  district. 

DAYTON  —  The  fastest  light-weight 
interurban  cars  in  the  world  are  now 
operating  on  a  225-mile  run  between 
Cincinnati  and  Toledo.  They  leave 
competing  buses  one  hour  behind  on  a 
route  15  miles  longei.  The  attractive- 
ness of  this  new  service  has  resulted  in 
increased  patronage  all  along  the  route. 
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How  Is  Business? 

FEELING  the  pulse  of  business,  taking  its  tempera- 
ture, and  applying  a  stethoscope  to  test  its  heart 
action,  has  lately  become  a  great  national  pastime.  That 
this  should  be  so  is  not  surprising,  since  the  state  of  busi- 
ness and  industry  is  a  matter  of  vital  concern  to  nearly 
everyone.  All  this  anxious  examination  of  the  invalid's 
condition  increases  the  general  feeling  of  uncertainty 
and  tends  to  emphasize  every  unfavorable  symptom,  but 
in  spite  of  that  the  situation  begins  to  show  some  signs 
of  getting  better. 

Marked  improvement  in  the  local  transportation  in- 
dustry cannot  be  expected  until  general  business  activity 
becomes  more  nearly  normal.  Just  when  this  will  occur 
no  one  can  say.  It  is  significant,  however,  that  recent 
earnings  of  electric  railway  and  bus  operating  companies 
compare  more  favorably  with  the  corresponding  figures 
for  last  year  than  did  the  earnings  of  a  few  months  ago. 
Nor  is  this  simply  because  the  earnings  of  a  year  ago 
were  extremely  low.  Measured  in  actual  dollars  and 
cents,  the  latest  revenue  reports  show  sign  of  improve- 
ment. Moreover,  there  seems  every  reason  to  expect  that 
this  improvement  will  continue — -slowly  perhaps,  but 
none  the  less  surelv. 


New  Regime  Starts  Auspiciously 
at  Philadelphia 

T3ROSPECTS  of  long-drawn-out  litigation  over  the 
-'■  question  of  the  receivership  of  the  Philadelphia  Rapid 
Transit  Company  have  been  removed  by  the  offer  of 
Mitten  Management  to  withdraw.  In  making  this  offer, 
it  acted  wisely.  That  it  might  eventually  have  been 
forced  out  is  beside  the  point.  Had  it  elected  to  contest 
the  issue,  time  and  attention  would  have  been  diverted 
from  the  orderly  conduct  of  the  aflfairs  of  the  company. 
This  time  and  attention  can  now  be  applied  construc- 
tively. 

The  new  regime  starts  auspiciously.  Its  responsibilities 
are  great.  But  the  composition  of  the  board  gives 
promise  that  the  members  will  be  equal  to  the  task.  Their 
apparent  plan  is  to  leave  undisturbed  an  operating  per- 


sonnel that  has  functioned  well  and  has  the  confidence 
of  the  rank  and  file.  To  be  retained  and  fostered  are 
those  features  of  the  relations  with  the  employees  that 
have  made  for  peace  among  them  as  participants  in  the 
affairs  of  the  company. 

Many  intricate  matters,  however,  remain  to  be  con- 
sidered. So  that  the  board  may  go  into  them  well 
informed,  surveys  are  to  be  made  within  the  organization 
as  a  guide  to  reaching  decisions  for  the  future.  The  new 
management  deserves  public  support.  But  it  will  con- 
tinue to  deserve  it  only  so  far  as  it  rises  to  the  stupen- 
dous task  of  meeting  the  obligation  with  which  it  is 
charged. 


Mass  Education  Concerning 
Mass  Transportation 

NOTABLE  progress  was  made  at  the  recent  meeting 
of  the  United  States  Chamber  of  Commerce  in  di- 
recting the  attention  of  business  men  to  the  important 
part  which  mass  transportation  plays  in  the  daily  life 
of  commerce  and  industry.  Discussion  of  this  subject 
occurred  at  a  well- attended  round-table  luncheon  con- 
ference. Facts  that  have  long  been  familiar  to  trans- 
portation men  were  eloquently  presented  to  the  assembled 
merchants  and  manufacturers,  to  whom  many  of  these 
facts  were  new.  It  was  pointed  out  that  the  small  de- 
crease which  has  occurred  during  recent  years  in  the 
number  of  passengers  carried  on  the  electric  railways 
has  been  in  non-necessity  riding,  while  necessity  riding 
in  the  rush  hours  has  increased.  In  other  words,  the 
service  is  constantly  becoming  more  essential,  at  the  same 
time  that  greater  difficulties  are  being  experienced  in 
making  it  pay  its  way.  That  sufficient  street  space  can 
never  be  provided  to  accommodate  everyone  in  private 
automobiles  was  clearly  brought  out.  If  mass  trans- 
portation service  is  to  be  preserved,  however,  some  way 
must  be  found  to  put  it  on  a  firm  financial  basis. 

From  the  remarks  of  the  business  men  present  at  this 
conference,  it  was  evident  that  they  were  much  im- 
pressed with  the  importance  of  finding  a  solution  of  the 
community  transportation  problem.  No  attempt  was 
made  at  the  meeting  to  develop  any  definite  program  of 
action.    As  a  preliminary  step,  however,  it  was  suggested 
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by  one  of  the  business  men  that  the  transportation  indus- 
try should  undertake  a  campaign  of  mass  education. 
This  is  easier  said  than  done.  It  is  necessary  to  proceed 
carefully  with  such  a  plan  to  avoid  the  appearance  of 
propaganda. 

The  frank  discussion  which  took  place  at  the  Chamber 
of  Commerce  meeting  was  a  step  in  the  right  direction. 
The  resolution  to  appoint  a  committee  for  the  study  of 
the  problem  was  another  imjjortant  step.  Individual 
railways  can  profitably  adopt  the  plan  of  discussing  their 
problems  with  the  business  men  of  their  own  communi- 
ties. The  leaders  of  American  commerce  and  industry 
must  be  brought  to  a  full  realization  of  what  mass  trans- 
portation means  to  them  in  the  conduct  of  their  own 
affairs.  This  will  not  be  accomplished  over  night,  but 
it  is  encouraging  to  note  that  real  progress  is  being 
made  toward  that  goal. 


Battle  Over  One-Man  Cars 
Shifts  from  Yonkers  to  Atlanta 

DISMISSAL  by  the  New  York  Public  Service  Com- 
mission of  the  complaint  recently  made  by  the  city 
of  Yonkers  against  the  operation  of  one-man  cars  is 
the  latest  of  a  number  of  significant  decisions  uphold- 
ing the  use  of  such  vehicles.  More  than  a  year  ago  the 
United  States  Court  for  the  Western  District  of  Louisi- 
ana found  that  "in  the  light  of  proved  experience"  the 
refusal  of  tiie  city  of  Shreveport  to  permit  the  operation 
of  one-man  cars  was  arbitrary  and  equivalent  to  taking 
the  railway  company's  property  without  due  process  of 
law.  The  court  therefore  enjoined  the  enforcement  of 
the  ordinance.  A  few  weeks  ago  a  searching  investiga- 
tion by  the  St.  Louis  Public  Safety  Council  resulted 
in  emphatic  indorsement  of  one-man  operation.  Wher- 
ever the  question  has  been  fairly  studied  the  conclusion 
has  been  reached  that  street  cars  can  be  operated  as 
safely  with  one  man  as  with  two. 

Curiously  enough,  the  announcement  of  the  decision 
in  the  Yonkers  case  came  almost  simultaneously  with 
the  passage  of  an  ordinance  in  Atlanta,  Ga.,  forbidding 
the  operation  of  one-man  cars  within  the  fire  limits  of 
that  city.  The  usual  explanation  was  made  that  this 
was  being  done  in  the  interest  of  safety.  Since  nothing 
had  been  brought  out  to  show  that  one-man  operation  in 
Atlanta  involved  greater  hazards  than  exist  elsewhere, 
this  explanation  appears  extremely  thin.  One  is  much 
more  inclined  to  believe  with  President  Arkwright  of 
the  Georgia  Power  Company  that  the  move  was  made 
to  force  treating  with  electrical  workers  of  an  associated 
company  who  are  now  out  on  strike. 

Whether  or  not  the  plea  of  safety  was  sincere,  it  is 
rank  discrimination  to  require  the  presence  of  two  men 
on  a  street  car  when  thousands  of  one-man  automobiles 
are  allowed  to  operate  on  the  public  streets  without 
hindrance.  A  street  railway  has  the  same  right  as  any 
one  else  to  conduct  its  business  as  economically  as 
possible.    To  compel  it  to  carry  men  on  its  pa^Toll  when 


they  are  not  necessary  is  manifestly  unjust.  As  Judge 
Dawkins  pointed  out  in  the  Shreveport  case,  it  is  equiva- 
lent to  taking  the  company's  property  without  due  proc- 
ess of  law.  Equity  and  common  sense  may  be  disre- 
garded by  city  officials  in  their  desire  to  harass  the  street 
railway,  but  courts  take  into  account  facts  that  councils 
frequently  ignore  in  their  excess  of  zeal. 

T 

Unique  Exhibit  Opportunity  at 
50th  A.  E,  R.  A.  Convention 

SELDOM  will  manufacturers  have  such  an  opportunity 
for  an  interesting  and  instructive  convention  exhibit 
as  that  presented  by  the  golden  anniversary  gathering  of 
the  American  Electric  Railway  Association  at  Atlantic 
City  next  September.  Since  there  was  no  exhibit  at  the 
San  Francisco  convention  last  year,  the  delegates  will  be 
unusually  keen  to  look  over  the  new  products.  Reason- 
able hope  exists  that  general  business  conditions  will 
have  improved  before  the  end  of  the  summer  and  a  large 
attendance  is  expected.  During  the  past  eighteen  months 
purchases  of  equipment  have  been  held  down  to  a  mini- 
mum. If  the  sky  brightens  before  September,  the 
railways  are  likely  to  be  in  a  buying  mood.  These  facts 
alone  would  justify  the  manufacturers  in  making  spe- 
cial efforts  to  have  a  good  exhibit. 

An  additional  reason,  however,  is  the  unique  character 
of  this  year's  convention — the  50th  anniversary  of  the 
association.  Some  of  the  manufacturers  have  been  exhib- 
itors since  the  early  conventions.  Others  have  come  into 
the  fold  comparatively  recently.  But  all  have  played 
their  parts  in  the  industry's  development.  They  may 
justly  take  pride  in  what  they  have  done,  and  can  well 
afford  to  emphasize  it  in  their  exhibits.  Wherever  it 
can  be  done  effectively,  it  would  be  desirable  to  have 
displays  of  a  historical  character.  While  everyone  is 
concerned  primarily  with  the  problems  of  the  present,  no 
one  is  too  busy  to  give  a  thought  to  the  long  process  of 
development  which  has  placed  the  industry  where  it  is 
today.  The  manufacturer  who  has  an  exhibit  showing 
his  past  contributions  to  the  industry's  progress,  as  well 
as  the  products  which  he  has  developed  to  meet  the  prob- 
lems of  the  present  and  the  future,  cannot  fail  to  make 
a  deep  and  lasting  impression  upon  the  mind  of  every 
delegate. 


Profit  Sharing  as  a  Means  of  Encouraging 
Employee  Co-operation 

UNUSUAL  interest  attaches  to  the  plan  recently 
inaugurated  by  the  Kansas  City  Public  Service 
Company  wherein  the  employees  share  to  the  extent  of 
25  per  cent  in  the  net  income.  Details  of  the  plan  are 
given  in  an  article  ippearing  elsewhere  in  this  issue. 
Nothing  quite  like  '^he  plan  has  been  tried  before  in  the 
local  transportation  industry.  While  opinions  may  differ 
as  to  its  general  applicability,  it  appears  to  work  well  in 
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Kansas  City.  There  the  interest  of  the  employees  has 
been  aroused  in  operating  the  property  more  efficiently : 
there  the  employees  have  been  awakened  to  the  impor- 
tance of  effecting  every  possible  economy.  Evidence  of 
this  is  found  in  the  figures.  During  the  first  three  months 
of  this  year  the  Kansas  City  company  was  able  to  place 
nearly  $40,000  to  the  credit  of  its  employees.  At  the 
same  time,  the  amount  available  for  dividends  to  stock- 
holders was  approximately  the  same  as  that  available 
during  the  first  three  months  of  last  year,  before  the 
profit-sharing  plan  was  in  eflfect. 

Some  economists  hold  that  it  is  unsound  to  give  the 
employees  a  share  in  the  profits  when  they  do  not  share 
in  the  risks  of  the  business.  Undoubtedly",  there  is  a 
certain  logic  in  that  contention.  But  such  a  view  con- 
siders only  the  financial  side  of  the  question.  In  reality, 
every  employee  participates  to  a  consideral^le  extent  in 
the  risks  of  the  business,  even  though  he  has  not  a  cent 
invested.  If  a  greater  measure  of  employee  co-operation 
can  be  secured  through  a  profit-sharing  scheme  of  this 
kind,  its  adoption  would  appear  to  merit  careful  con- 
sideration regardless  of  academic  arguments  against  the 
theory  upon  which  it  is  based.  Certainly,  the  industry 
will  watch  with  interest  the  further  results  of  its  opera- 
tion at  Kansas  City. 


Must  the  Evils  of  Competition  Be 
Experienced  to  Be  Understood? 

/'^HICKENS  are  coming  home  to  roost  to  those  news- 
^^-^  papers  that  have  given  vent  to  expressions  of  opin- 
ion that  competition  in  transporting  is  not  the  dreadful 
thing  the  transportation  interests  have  contended.  News- 
papers do  compete  among  themselves,  but  the  specter 
that  scares  them  now  is  the  prospect  of  news  broad- 
casts by  radio,  to  say  nothing  about  the  effect  of  adver- 
tising campaigns  broadcast  by  radio. 

At  the  recent  convention  of  newspaper  proprietors 
many  had  goose  flesh  at  the  prospect.  Resolutions  of- 
fered testify  to  the  degree  of  panic  which  characterized 
the  meeting.  Columns  were  given  to  the  matter  as  if 
it  were  of  great  public  concern.  Attention  is  called  to 
the  matter  not  to  belittle  the  importance  of  the  daily 
newspaper,  but  merely  to  point  out  the  difference  in 
attitude  upon  the  part  of  some  papers  in  their  handling 
of  a  matter  in  which  their  own  interests  appear  to  be 
threatened  and  one  in  which  the  interests  of  others  are 
concerned. 

Little  cognizance  appears  to  have  been  taken  by  the 
publishers  of  the  fact  that  both  the  radio  and  the  news- 
paper have  their  distinctive  fields,  just  as  in  transporta- 
tion the  trucks,  the  buses,  the  airplanes,  the  electric  rail- 
ways, the  pipe  lines  and  the  railroads  have  their  distinc- 
tive fields. 

The  charge  was  made  that  the  newspapers  have  lost 
$11,000,000  in  advertising  to  the  radio  but,  according  to 
President  Aylesworth  of  the  National  Broadcasting  Com- 


pany, the  radio  has  spent  $31,000,000  in  newspaper  ad- 
vertising, "which  makes  the  newspapers  ahead  by 
$20,000,000."  If  radio  stations  are  usurping  the  func- 
tions of  the  newspapers  and  items  are  being  broadcast 
that  tend  to  destroy  the  surprise  value  of  the  printed 
page,  is  that  any  worse  for  the  newspapers  than  for  the 
organized  transportation  agencies,  strictly  regulated,  to 
have  to  meet  competition  that  in  most  cases  is  not  on  a 
basis  that  makes  for  fair  competition  among  the  carriers  ? 
This  used  to  be  a  purely  hypothetical  question  for  the 
papers.  And  they  didn't  always  answer  it  in  the  way  it 
should  be  answered.  Perhaps,  since  the  problem  has 
now  been  brought  home  to  them  direct,  the  minds  of 
newspaper  editors  will  be  penetrated  by  rays  of  reason 
not  set  into  action  by  purely  academic  considerations. 
Evidence  from  the  newspapers  in  their  future  comment 
on  transportation  topics  of  better  logic  and  more  light  is 
expectantly  awaited. 


Advantages  of  Automatic 
Schedule  Checking 

EVERY  available  means  of  increasing  operating  speeds 
must  be  used  if  transportation  service  is  to  meet 
])resent-day  demands.  Better  mechanical  equipment  is  an 
important  factor  in  accomplishing  this  result.  Better 
utilization  of  the  equipment,  however,  frequently  offers 
an  opportunity  that  is  equally  as  great.  In  this  con- 
nection, the  use  of  headway  recorders  and  automatic 
schedule  checkers  has  proved  extremely  advantageous  on 
a  number  of  systems.  As  a  result  of  the  information 
supplied,  speed  has  been  increased  and  the  quality  of 
service  improved. 

Several  methods  have  been  developed  for  this  purpose. 
Toronto  has  installed  headway  recorders  at  seven  divi- 
sional offices  to  check  the  regularity  of  its  service.  Pitts- 
burgh has  an  elaborate  system  of  recording  visually  and 
on  paper  the  movements  of  all  cars.  Brooklyn  recently 
completed  the  installation  of  its  "headwaygraph,"  which 
records  the  service  at  47  points  on  its  42  lines  giving 
instantaneous  information  as  to  the  positions  of  the 
cars.  And  Salt  Lake  City  has  developed  an  arrangement 
described  elsewhere  in  this  issue,  which  records  both  the 
service  rendered  and  the  service  scheduled,  giving  an 
immediate  and  constant  check  of  each  individual  car. 

Headway  recorders  and  schedule  checkers  give  valuable 
information  for  revising  schedules,  discourage  operators 
from  running  ahead  of  schedule,  aid  in  checking  causes 
of  delay,  disclose  trainmen  who  are  not  reporting  delays, 
identify  operators  who  are  careless  about  time-tables, 
eliminate  the  personal  factor  in  checking  the  men,  and 
have  a  valuable  psychological  effect  of  encouraging  the 
trainmen  to  render  dependable  service.  In  considera- 
tion of  these  advantages  and  the  fact  that  the  installation 
usually  is  paid  for  in  a  short  period  out  of  the  savings 
effected,  it  is  likely  that  their  use  will  become  increas- 
ingly popular. 
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Retail  Stores 


By 
JOSEPH  H.  APPEL 

of  John  Wanamaker 
New  York 


Must  Have 


Adequate  Transportation 

Facilities 


ACCESSIBLE 

IS   THE  WORD    FOR 

WANAMAKER'S 


JOHN  WANAMAKER  NEW  YORK 


Accessibility,  made  possible  by  ten  transportation  facilities, 
is  stressed  in  this  unusual  advertisement 


Convenience  of  access  is  most  important 
element  in  selection  of  a  store  site.  Since 
a  large  majority  of  customers  use  public 
transportation,  the  best  location  is  that 
which  is  best  served  by  these  agencies 


FORESEEING  that  some  time  in  the  future  ships 
of  the  air  might  make  port  on  the  tops  of  high 
buildings,  Wanamaker's  successfully  launched  a 
balloon  from  the  roof  of  the  New  York  store  as  long 
ago  as  the  summer  of  1911.  People  said  it  was  a 
publicity  stunt,  but  today  there  is  a  mooring  mast  atop 
the  tallest  building  in  New  York — the  Empire  State — and 
autogiros  are  landing  on  the  White  House  grounds  and 
other  small  lawns.  Delivering  parcels  by  airplane,  drop- 
ping them  on  board  a  departing  ship,  sending  them 
quickly  to  remote  points,  bringing  fashions  of  the  day 
from  Paris  by  airplane  to  arrive  almost  at  the  moment 
of  their  creation,  bringing  a  grand  piano  from  Germany 
by  the  "Graf  Zeppelin,"  co-operation  with  Glenn  Curtiss 
in  the  building  of  an  airplane  capable  of  flying  across  the 
Atlantic  Ocean — these  are  some  of  the  recent  achieve- 
ments in  air  transportation  in  which  \\'anamaker's  has 
participated.  Yet,  probably  the  greatest  achievement  of 
all  was  the  decision  of  John  Wanamaker  in  1907  to  retain 
the  location  of  his  New  York  store  at  Astor  Place, 
where  public  transportation  facilities,  both  present  and 
contemplated,  make  the  site  practically  the  center  of  the 
metropolitan  shopping  district. 

This  decision  was  made  with  the  clear  recognition  that 
a  store  can  receive  the  maximum  number  of  customers 
only  when  it  is  served  adequately  by  mass  transportation 
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agencies.  Although  many  patrons  come  to  a  store  by 
private  automobile,  the  great  majority  arrive  by  public 
carriers.  This  is  particularly  true  in  a  metropolitan  city, 
such  as  Xew  York,  because  of  the  amount  of  traffic  con- 
gestion. Without  adequate  mass  transportation  facilities. 
Wananiaker's,  or  any  other  large  department  store  in 
Newr  York  City,  would  be  tremendously  handicapped 
in  its  endeavor  to  obtain  its  rightful  share  of  the  retail 
business.  One  need  only  to  observe  the  thousands  of 
persons  who  every  hour  leave  the  subway  trains  and 
surface  cars  at  the  Wanamaker  location  and  hurry  into 
the  store  to  be  convinced  of  this  fact.  Adequate  public 
transportation  is,  without  question,  one  of  the  merchants' 
vital  necessities  for  attaining  success  in  storekeeping. 

More  than  a  dozen  major  transportation  facilities  lead 
directlv  to  Wanamaker's.  tapping  the  home  districts 
north,  east,  south  and  west.  These  facilities  include 
the  two  subways — Interborough  Rapid  Transit  (east  side 
and  west  side)  and  Brooklyn-Manhattan  Transit  (includ- 
ing the  Fourteenth  Street  crosstown  subway)  ;  Pennsyl- 
vania Station  (under  cover  all  the  way  to  Wanamaker's 
via  the  B.-M.T.)  :  Grand  Central  Terminal  (also  under 
cover  to  Wanamaker's  via  I.R.T.;  and  for  that  matter. 
under  cover  all  the  way  from  the  great  number  of  sta- 
tions it  taps  on  the  Putnam,  Hudson  and  Harlem  divi- 
sions of  the  New  York  Central,  and  on  the  New  York, 
New  Haven  &  Hartford  railroads)  ;  Hudson  Tubes 
from  New  Jersey ;  Holland  Vehicular  Tunnel  from  New 
Jersey;  Fifth  Avenue  buses:  four  elevated  lines — the 
Second,  Third,  Sixth  and  Ninth  Avenues :  and  surface 
cars  on  Broadway,  Fourth  Avenue,  and  on  the  Eighth 
Street  crosstown  line.  In  addition,  there  is  a  Baltimore 
&  Ohio  Railroad  bus  terminal  at  Wanamaker's,  for 
arriving  and   de])arting  passengers. 

Both  New  York  subways  have  station  entrances  within 
the  Wanamaker  store,  the  Interborough  since  1904  and 
the  Brooklyn-Manhattan  since  1917.  Through  these  sta- 
tions millions  of  customers  yearly  come  to  the  New  York 
Wananiaker's  from  points  as  far  away  as  Boston  without 
ex]K)sure  to  rain  or  snow  or  cold,  no  matter  how  stormy 
the  day — for  they  travel  under  cover  the  whole  way. 

Use  of  .\utomobiles  by  Shoppers 
Greatly  Overestimated 

Many  customers,  of  course,  come  to  the  store  by  pri- 
vate automobile,  but  the  importance  of  this  factor  is  not 
so  great  as  might  be  thought.  Erroneous  ideas  on  this 
subject  are  often  met.  For  example,  in  answer  to  recent 
inquiry  made  by  the  Better  Trafific  Committee  of  Pitts- 
burgh, the  merchants  of  the  downtown  district  estimated 
that  60  per  cent  of  their  business  came  by  private  auto- 
mobile, but  a  careful  survey  showed  that  actually  on!y 
15  per  cent  of  the- customers  used  this  means  of  trans- 
portation. Two  years  ago  a  canvass  of  merchants  in  the 
Fifth  Avenue  shoi)ping  district  of  New  York  City  indi- 
cated their  belief  that  a  large  part  of  their  trade  came 
by  private  automobile.  When  a  count  was  made  under 
the  auspices  of  the  Citizens'  Street  Traffic  Committee, 
however,  less  than  4  per  cent  of  some  140,000  customers, 
counted  as  they  entered  the  stores  in  this  area  were  found 
to  come  by  jirivate  automobile.  While  the  method  of 
making  this  count  was  such  that  some  automobile  users 
who  left  their  cars  out  of  sight  of  the  observers  may 
have  been  incorrectly  classified  as  pedestrians,  the  fact 
stands  out  clearly  that  this  class  of  customer  does  not 
con.stitute  any  consideral)le  part  of  the  total  number.  .\ 
recent   survey  covering  seven  department  stores  in  the 


Joseph  H.  Appel 


TRAINED  first  as  a  lawyer  and  then  as  a 
newspaper  man,  Joseph  H.  Appel  wrote  to 
John  Wanamaker  in  1899  suggesting  that  adver- 
tising is  the  nnvs  of  a  store,  that  it  should  be 
handled  like  news  copy,  and  asked  for  a  job.  He 
got  the  job  and  he  has  been  associated  in  an  ex- 
ecutive position  with  Wanamaker's  ever  since. 
Last-  year  he  wrote  "The  Business  Biography  of 
John  Wanamaker,"  and  it  was  immediately 
chosen  by  two  "Business-Book-of-the-Month 
Clubs"  as  presenting  the  best  business  life  of  this 
pioneering  merchant.  Mr.  Appel  is  a  student  and 
leader  of  advertising  and  merchandising  and  has 
written  much  on  these  subjects.  The  relation- 
ship between  transportation  facilities  and  retail 
trade  is  a  matter  to  which  he  has  given  much 
thought.  He  is  also  interested  in  mental  science 
and  has  written  two  books  on  this  subject  as 
applied  to  business  and  life:  "Living  the  Crea- 
tive Life"  and  "The  Making  of  a  Man."  And 
as  a  result  of  his  world-wide  travels  he  has 
written  "A  World  Cruise  Log"  and  "Africa's 
White  Magic."  Mr.  Appel  recently  had  con- 
ferred on  him  the  degree  of  Doctor  of  Laws  by 
his  alma  mater,  Franklin  &  Marshall  College, 
Lancaster,  Pa. 


central  business  district  in  Washington,  a  city  noted  for 
its  wide  streets  and  extensive  use  of  ])rivate  automo- 
biles, showed  a  majority  of  customers  using  public  trans- 
portation facilities  to  reach  these  stores  and  also  that 
the  purchases  of  these  customers  amounted  to  more  than 
half  of  the  total  business  done  in  the  stores. 

Wanamaker's  is  fortunate  in  having  a  location  which 
is  readily  accessible  to  users  of  private  automobiles. 
Nevertheless,  the  proportionate  number  of  patrons  who 
come  to  us  in  this  way  is  comparatively  little.  Parking 
space  in  the  vicinity  of  our  store  will  accommodate  about 
200  automobiles.    Even  when  this  parking  space  is  used 
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No   <  of  <  Srnti-   Em-«  Cowrnli  CopV'S^K  1929.  bv  JoKn  W*n4**li««  N«w  Yort 

We  Want  You  to  Know 

How  easy  it  is  to  get  to 

WANAMAKER'S    /:^S>^,^  from  all 

POINTS 


On—*  C—tm  Tiril.ll 
•  MlMta  to  Wamaulufl 


It  MliiMtti  to  Wmmmmmktt'* 

Im^  to  ^M.t  »  IW  Ii-UmI  to  M  IL 

IS 


SUfWAY  SIAIOMS  i« 
•ll"  STATIOH  <l  Ac  tom«< 
BUS  TIRMNALS  •!  th«  ftl"  i"««t 

STRfET  CA(t  LINES  <i  iht«<  tKJn 

GRAND  CENTRAL  ANU 
PtNNSVLVANIA  STAllQNS 
with  d«e<»  und«'-to»«i 'OMUt 
tn  8  to  tS  ninutn 


•  MbMto*  to  WanMMh*!'* 

ftM.1  fiWn  to  •*  h, 

72mI  St.  Mid  CohimbiM  Av*. 
2S  MimrtM  to  WMwmalicr'* 

M>  A«.  OioWW  to  •*  It. 

FHMi  Ave.  at  42iid  StrMt 
23  Mlmfta»  to  WMwmaliMr's 

FM  An  •*« 

12Btli  St  and  3rd  Av«. 
22  Mtouto*  to  WwiMMkw'* 

M  An.  Et»*tod  to  M  fc 

ProtnlfM  Brem 

0«Mi  te  •  M  Ax.) 


Lons  IsUnd  Ctty 


THE  STORE  OF  PROGRESS- 

ilcadtly  jrowinj  tn  volume  ol  bufincii,  (kcKMtns 
Kpcnici  ihousk  incTMting  Mlarrct,  widi  lUbU  prolitt 
b«Md  on  efficient  opcrctton. 


The  Store  of  Individuality- 
no  Icescd  dcp«rtin<nt*,   no   tub-mcrjcncc   with   Other 
itorct,    no   ilocU    m«flt«t    inKrtsls  —  concentietinj    on 
mcrchindlM  o(  ch«f»cl«>  »nd  reel  penonil  i«f»k«. 

TKe  Store  of  Economie«— 

low  rcnul.  low  overhead,  90  par  cent  c»h  buyin^Cwould 
be  100  per  ccnl  il  we  could  set  c»h  diicounis  on  the 
rcmtinins  10  per  cent),  constilcnily  eRectmj  leweil 
po»iblc  pricci  on  merchandise  of  quality. 


Wall  Str««t  DfalFkt 
ID  Minutes  to  WwMiMlt«r'« 

tM  £i4i  W^>T  to  Ami  Hh* 

Stotod  Island  Farry 

rWWwkrfSMM) 

10  MkNitoa  to  WatMNwIwr'a 


Bar4ii(!h  HaRf  BroaUyn 
13  Mlmtto*  to  WanamdMr'* 


Say  RidBa,  Brooklyn 

(•MW) 

39  Mlnuto*  to  Wanamakor'i. 


John  Wanamaker  New  York 

WANAMAKER      P  L  AC  E  -  B  R  O  A  D  WAY     AT     NINTH     STREET 


Another  advertisement,  indicating  how  easy  it  is  to  reach  the  store 
from  any  point  by  using  public  transportation  agencies 


the  best  location  for  a  store  is  where  the  largest  num- 
ber of  people  pass  the  corner.  That  is  not  always  true, 
by  any  means.  There  may  be  too  many  people — ^too 
much  congestion,  especially  if  the  people  are  merely 
passing,  hurrying  to  get  somewhere  else.  When  foot 
traffic  past  a  store  is  merely  on  its  way  to  some  other 
place  it  may  dis-serve  and  not  serve  the  store.  A  store 
directly  on  a  through  route  is  not  so  apt  to  get  customers 
as  one  near  to  such  a  route,  or  at  the  end  of  the  route. 

Wanamaker's  has  had  experience  of  this  kind.  The 
direct  motor  route  from  the  financial  district  downtown 
to  the  uptown  residence  districts  passes  directly  by  the 
store.  Thousands  of  automobiles  pass  up  and  down  in 
front  of  the  store  every  day,  but  while  they  are  on  this 
through  traffic  route,  it  is  difficult  to  get  their  passengers 
to  stop  at  the  store  for  shopping,  even  though  a  direct 
advertising  appeal  is  made  to  them. 

Another  example:  thousands  of  people  pass  through 
the  station  at  Bridgeport  of  the  New  York,  New  Haven 
&  Hartford  Railroad,  but  a  lunchroom  and  a  paper 
stand  make  up  practically  all  of  its  business  activity, 
because  the  people  pass  through,  and  do  not  stop.  On 
the  other  hand,  the  Grand  Central  Terminal  in  New 
York  is  dotted  with  hundreds  of  small  shops  all  paying 
a  high  rental  and  all  apparently  doing  a  healthy  busi- 
ness, because  it  is  a  traffic  terminal.  All  this  seems  to 
show  that  the  best  store  location  in  large  cities  is  where 
the  best  public  transportation  facilities  are  to  be  found, 
and  at  traffic  terminals  rather  than  on  through-traffic 
routes. 

That  Wanamaker's  believes  in  the  importance  of  mass 
travel  facilities  is  demonstrated  by  the  emphasis  placed 
on  the  means  of  reaching  its  store  in  all  of  its  newspaper 
advertisements.  This  point  is  always  stressed,  and  to 
advantage.  The  fact  that  both  the  Interborough  and 
B.-M.T.  subway  systems  have  stations  at  the  store,  and 
that  they  are  connected  directly  with  the  buildings  is 
stated  on  every  possible  occasion.  Not  long  ago,  the 
company  sponsored  a  long  series  of  advertisements,  show- 
ing how  people  residing  in  any  particular  spot  of  the 
entire  metropolitan  area  could  reach  the  store  by  mass 
transportation  means  conveniently.  In  other  words, 
W'anamaker's  realizes  the  importance  of  public  means  for 
bringing  customers  to  its  store  and  'does  not  hesitate 
to  express  its  faith  in  these  facilities. 


to  capacity,  the  number  of  customers  involved  is  but  a 
small  fraction  of  the  total.  Actual  counts  have  shown 
that  in  all  more  than  2,000  people  entered  the  store  during 
a  single  half  hour,  and  more  than  50,000  between  5 :  30 
and  9  in  the  evening  when  the  store  was  open  for  Christ- 
mas shopping. 

The  ability  of  public  transportation  means  to  bring 
to  a  store  a  great  number  of  people  in  a  short  interval 
of  time  is  an  extremely  important  factor.  Just  as  the 
transportation  companies  experience  a  crowding  of  their 
facilities  during  the  morning  and  evening  rush  hours,  so 
do  the  department  stores  have  their  peak  periods.  There 
are  certain  times  of  the  day  when  a  great  many  people 
can  shop  conveniently,  and  who  must  either  buy  at  this 
particular  time  or  not  at  all.  Subways,  surface  cars  and 
bus  lines  can  deliver  thousands  of  patrons  at  Wana- 
maker's doorstep  within  the  course  of  a  half  hour.  If 
these  same  people  were  all  to  drive  to  the  store  in 
private  automobiles,  it  would  actually  take  more  than  a 
day  for  them  all  to  find  a  place  to  park. 

A  mistaken  idea  that  is  sometimes  encountered  is  that 


This  is  the  fourth  of  a  series  of  articles  by  prominent  men 
outside  the  electric  railway  industry,  expressing  their  views  on 
transportation  subjects.    The  fifth  will  appear  in  the  next  issue. 


The  Parking  Problem 

DISCUSSING  the  opposition  which  has  been  voiced 
to  the  proposed  plan   for  stricter  parking  regula- 
tions in  Philadelphia,  the  Public  Ledger  says  : 

There  are  marked  differences  of  opinion  among  business  men 
concerning  the  actual  effect  upon  trade  of  parking  restrictions. 
A  survey  in  Chicago  and  in  other  cities  has  shown  that  only  a 
small  proportion  of  the  customers  of  the  large  retail  stores  come 
and  go  in  private  automobiles,  and  a  test  of  strict  no-parkmg 
rules  in  the  Illinois  city  has  confirmed  the  accuracy  of  that  find- 
ing. It  would  seem  that  the  part  of  wisdom  for  Philadelphia 
would  be  to  give  the  traffic  engineer  a  fairly  free  hand  in  his 
effort  to  find  a  solution  to  a  problem  that  grows  daily  in  serious- 
ness. Only  by  actual  trial  and  count  can  there  be  any  hope  of 
ascertaining  the  effect  of  restricted  parking.  But  no  rule  will 
be  of  the  slightest  value  if  it  is  impossible  of  enforcement. 
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Profit  Sharing  Plan 

Adopted  at  Kansas  City 


By 

F.  G.  BUFFE 

Vice-President  in  Charge  of  Operations 
Kansas  City  Public  Service  Company 


IN  RECOGNITION  of 
the  loyalty,  efficiency,  in- 
terest and  co-operation 
of  its  2,250  employees,  the 
Kansas  City  Public  Service 
Company  has  made  them 
partners  in  its  enterprise  to 

the  extent  of  25  per  cent  of  the  net  income.  This  plan 
became  effective  on  Jan.  1  and  for  the  first  quarter  the 
amount  of  the  employees'  participation  vk^as  $38,628. 
Every  employee  and  official,  who  has  been  in  the  service 
for  one  year,  shares  in  the  fund  with  the  exception  of 
the  chairman  of  the  board,  chairman  of  the  executive 
committee,  the  president,  and  the  two  vice-presidents. 

Payment  is  not  made  in  cash.  The  fund  is  kept  in- 
tact under  a  trust  agreement  and  invest :'d  in  the  securi- 
ties of  the  company  for  the  benefit  of  the  participants. 
Each  eligible  employee  receives  a  participation  certificate 
at  the  end  of  each  quarter  showing  his  share  for  the 
quarter  in  the  trust  holdings.  This  share  is  based  upon 
the  proportion  which  his  earnings  for  the  quarter  bear 
to  the  total  payroll  of  all  eligible  employees. 

When  the  plan  was  first  announced  it  was  stated  thai 
payments  would  be  made  in  cash.  Later  the  benefits  of 
employee  ownership  and  the  opportunity  for  the  employ- 
ees to  share  in  any  enhancement  in  value  of  the  securi- 
ties were  so  apparent  that  the  investment  plan  was 
worked  out.  The  question  of  cash  payment  or  security 
investment  was  submitted  to  a  vote  of  the  employees, 
the  majority  to  prevail,  and  this  vote  was  2,206  for 
securities  against  32  for  cash.  There  were  thirteen 
employees  not  voting  due  to  sickness  or  absence.  The 
two  i)lans  were  carefully  explained  in  detail  at  a  series 
of  group  meetings,  and  the  officers  and  officials  frankly 
recommended  the  investment  plan.  The  almost  unani- 
mous vote  that  followed  indicated  the  confidence  of  the 
organization  in  the  property  and  in  their  officials. 

The  participation  plan  sets  aside  every  quarter  25  per 
cent  of  the  net  income  for  the  fund.  Net  income  is 
defined  as  follows:  From  the  total  gross  revenue  the 
following  deductions  are  made : 

All  operating  expenses,  including  wages,  materials  and  supplies 
for  operation  and  maintenance,  depreciation  and  other  operating 


Twenty-five  per  cent  of  net  income 
invested  in  securities  of  the  company 
for  employees.  The  plan  became  effec- 
tive on  Jan.  1,  1931.  First  quarter 
share  to  employees  was  $38,628 


reserves,    cost    of    injuries    and 
damages,  insurance,  etc. 

Taxes  or  reserves  for  taxes 
of  every  nature — city,  county, 
state  and   federal. 

Interest  on  bonds  or  notes,  or 
other    funded    debts    or    obliga- 
tions, fixed  charges  or  reserves 
for  fixed  charges. 
The  remainder  or  net  income  is  divided  25  per  cent 
to  the  participation  fund  and  75  per  cent  to  the  stock- 
holders, but  the  employees  receive  their  share  whether 
or  not  a  dividend  is  declared. 

Every  employee,  with  the  exception  of  the  corporate 
officers  noted  above,  who  has  been  in  service  one  year 
and  who  does  not  violate  the  provisions  of  the  contract 
of  employment,  or  who  does  not  violate  the  principles 
expressed  in  the  constitution  of  the  Kansas  City  I'ublic 
Service  Employees'  Brotherhood,  shares  in  the  fund. 
Employees  in  service  for  less  than  one  year  will  partici- 
pate beginning  with  the  first  quarter  after  they  become 
eligible. 

The  fund  and  its  investment,  eligibility,  and  all  de- 
tails and  regulations  are  covered  by  a  "Trust  Agreement" 
between  the  company,  the  trustees  and  the  employees. 
The  board  of  trustees  is  composed  of  the  following 
officers  and  employees : 

Chairman  of  the  executive  committee,  president  of  the 
company,  vice-president,  vice-president  in  charge  of  op- 
erations, employee's  representative  on  the  board  of  direc- 
tors, president  of  the  Kansas  City  Public  Service  Em- 
ployees' Brotherhood,  and  an  additional  employee  to  be 
elected  by  employees. 

Under  the  plan  the  interest  and  dividends  on  securities 
owned  may  either  be  paid  out  to  certificate  holders  or 
reinvested  at  the  option  of  the  trustees.  The  certificates 
of  participation  are  transferable  to  other  employees  only, 
and  then  only  on  the  approval  of  the  trustees.  This 
approval  is  required  to  protect  employees  against  selling 
their  certificates  at  less  than  their  value  and  to  prevent 
groups  or  pools  among  the  employees  for  speculative 
purposes.  At  least  twice  a  year  the  trustees  shall  issue 
a  statement  showing  the  kinds  of  securities  in  the  trust 
and  the  average  price  at  which  they  were  bought.  When- 
ever any  employee  has  units  equaling  the  lowest  denomi- 
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nation  of  securities  he  can  exchange  his  certificates  for 
the  securities  themselves.  In  such  instance  he  draws  out 
his  proportionate  share  of  all  securities.  In  the  event  of 
an  employee  leaving  the  service  his  certificates  can  be 
cashed  at  the  market  price  of  the  equivalent  securities. 
Had  this  plan  been  in  effect  during  the  past  four  years, 
the  em]3loyees  would  have  received  amounts  as  follows : 

1927      $129,524 

1928      113,680 

1929    102,517 

1930    112,236 

The  company's  budget  estimate  for  1931  shows  a  total 
of  $125,190  for  the  fund. 

For  the  first  quarter  of  1931  there  were  2,155  eligible 
employees.  The  fund  was  $38,628.  The  total  payroll  of 
eligible  employees  for  the  quarter  was  $815,207.  There- 
fore, each  eligible  employee  will  receive  4.735  per  cent 
of  his  quarter's  earnings. 

The  board  of  trustees  invested  the  first  quarter's  par- 
ticipation in  the  6  per  cent  first  mortgage  bonds  of  the 
company.  It  bought  $80,000  of  these  bonds,  the  average 
price  being  $45.52.  The  yearly  income,  therefore,  from 
the  first  quarter's  investment  will  be  $4,800,  or  more 
than  13  per  cent. 

There  can  be  no  question  of  the  beneficial  effects  of 
this  plan  on  the  organization  as  a  group.  The  Kansas 
City  Public  Service  Company  for  the  past  ten  years  has 
had  an  extremely  satisfactory  situation  from  the  stand- 
point of  employee  relations.  It  has  a  highly  intelligent 
group  of  employees.  They  have  co-operated  to  the  ut- 
most with  the  management.  This  has  been  shown  in 
many  ways,  especially  in  the  change-over  to  100  i)er  cent 
one-man  operation.  This  was  begun  in  June  of  1927 
and  completed  by  September  of  1928.  There  was  not 
only  no  protest  from  the  employees ;  on  the  contrary, 
they  gave  their  best  efforts  to  sell  the  idea  to  the  public. 
As  a  result  there  was  no  public  i)rotest  or  criticism. 

It  was  hardly  believed  possible  that  the  organization 
as  a  whole  could  show  more  interest  or  co-operate  more 
harmoniously  than  it  had,  yet  the  installation  of  the  profit 
sharing  plan  and  employee  investment  has  shown  other- 
wise. The  entire  organization  is  on  its  toes.  In  accident 
reduction,  courtesy,  careful  operation,  efficiency,  economy 
— in  fact,  in  every  possible  direction — the  effects  are 
s.en.  Individual  cases  are  constantly  being  related.  Bul- 
letins on  earnings  and  participation  are  published 
monthly,  and  are  eagerly  read  and  discussed. 

The  result  of  the  first  three-months'  operations  have 
been  very  satisfactory,  in  spite  of  business  conditions  and 
the  decrease  in  passengers.  The  total  operating  revenue 
was  $2,068,529,  or  $115,355  less  than  the  same  period  in 
1930.  However,  operating  expenses  were  reduced  $177,- 
189.  and  the  increase  in  net  income  was  $66,532.  The 
company  is  convinced  that  the  participation  plan  had 
much  to  do  with  this  showing.  \\"h?n  discussing  effi- 
ciency and  proper  operation,  the  employee  now  feels  that 
over  and  above  his  wages  he  is  financially  interested  in 
the  company  and  the  results.  For  every  dollar  he  helps 
save  and  for  every  extra  dollar  his  efforts  help  bring  in 
the  fvmd  he  gets  25  cents. 

The  following  extracts  are  from  the  booklet  describing 
the  plan  and  recominending  the  investment  feature,  prior 
to  the  vote  and  adoption  by  the  employees. 

The  officers  believe  the  present  situation,  through  security  in- 
vestment, offers  a  splendid  opportunity  for  the  employees  in  a 
few  years  to  build  up  substantial  savings  out  of  the  extra  money 
they  receive  from  this  plan.     The  securities  of  the  company  can 


now  be  bought  at  a  low  price.  Further  economies  and  operating 
efficiency,  coupled  with  a  betterment  of  general  business,  should 
show  substantial  improvement  and  increased  earnings. 

The  alternative  method  of  paying  the  participation  in  cash  is 
not  recommended.  An  employee  would  receive  a  comparatively 
small  amount  each  quarter,  at  least  under  present  business  con- 
ditions. He  would  lose  the  opportunity  of  co-operative  buying 
of  securities  and  of  sharing  in  a  savings  and  investiuent  plan 
that  over  a  period  of  years  would  give  him  a  substantial  sum. 
The  savings  feature  is  one  that  should  be  carefully  considered. 
This  extra  money  will  be  saved  and  invested.  With  interest 
added,  it  will  soon  grow  into  a  sizable  amount.  It  will  form 
the  nest  egg  of  a  savings  account  and  its  speculative  feature  may, 
if  conditions  prove  favorable,  greatly  enhance  the  principal.  Cash 
payments  would  not  permit  the  employee  to  become  a  part  owner 
in  the  property.  Both  methods  will  be  thoroughly  discussed 
at  meetings  and  every  employee  will  vote  on  the  method  of  dis- 
tributing the  fund.  The  method  designated  by  the  majority  will 
be  adopted. 

To  a  large  extent  this  plan  of  employee  participation  makes  it 
possible  for  the  employees  to  determine  to  some  degree  the 
amount  of  their  share.  Careful  operation,  economies,  accident 
preventior  courtesy,  neatness,  and  every  phase  of  operation  will 
have  an  .flfect  in  earnings.  By  this  plan  everyone  will  share 
directly  from  careful  and  proper  operation,  from  courtesy  and 
economy,  from  accident  reduction,  and  from  individual  and  com- 
bnied  efficiency. 

This  plan  is  different,  from  any  now  known.  In  many  such 
savings  and  investment  plans  the  employee  is  required  to  con- 
tribute cash.  This  participation  is  additional  compensation,  some- 
thing actually  taken  from  the  stockholders'  share.  In  many  such 
plans  the  employee  participates  only  when  the  stockholders  get 
dividends.  In  this  plan  the  employee  gets  his  share  regardless  of 
whether  or  not  earnings  are  actually  paid  out  in  dividends  or 
invested  in  the  property.  In  many  plans  the  preferred  stock- 
holders come  first  and  the  employees  only  share  with  the  common 
stockholders,  or  after  something  has  been  paid  to  the  common 
stockholders.  Many  such  plans  fix  an  amount  which  must  be 
earned  before  the  employees  participate,  which  amount  often  is 
never  reached.  This  plan  is  different  from  any  of  these.  In  it 
the  employee  absolutely  shares  in  any  net  income,  in  everything 
over  and  above  operating  expenses,  depreciation,  taxes  and  fixed 
charges.  It  is  a  splendid  opportunity  for  the  organization  to 
increase  income,  secure  savings  and  profit  from  investment. 

The  profit-sharing  plan  represents  the  culmination  of 
more  than  ten  vears  of  intensive  education  and  applica- 
tion of  industrial  democracy.  There  is  no  welfare  work 
connected  with  it,  in  the  ordinary  sense  of  the  term. 
While  the  employees  have  life  insurance,  health  and  acci- 
dent insurance,  free  medical  attention,  free  nursing  .serv- 
ice, free  legal  aid,  a  building  and  loan  association,  a  band, 
and  carry  on  a  year-round  program  of  social  activities, 
these  things  are  all  done  by  tlie  Kansas  City  Public  Serv- 
ice Employees'  Brotherhood  as  a  co-operative  enterprise. 
There  is  no  compulsion  and  no  employee  is  required 
to  join.  In  other  words,  there  is  no  paternalism.  Each 
employee  ]»ys  $1.75  a  month,  and  while  the  coinpany 
pays  $1.40  a  month  per  member,  this  feature  is  not 
emphasized.  No  employee  is  forced  to  accept  these 
benefits  unless  he  desires  them.  However,  99  per  cent 
of  them  belong  to  it. 

Through  the  Kansas  City  representation  p\an.  em- 
ployees are  elected  to  committees  in  every  division  and 
departmrnt.  and  at  the  regular  and  freejuent  meetings  of 
these  committees  every  matter  affecting  the  employees 
and  their  interests  is  worked  out.  Definite  and  com- 
jjlete  information  of  the  company's  policies  and  financial 
results  are  given  to  these  committees  and  to  the  entire 
group.  The  Kansas  City  Public  Service  Company's 
policv  positively  maintains  that  interference  or  dictation 
by  outsiders  is  neither  advisable  nor  desirable. 

The  company  is  convinced  that  the  last  step  in  the 
program  of  giving  the  employees  a  share  above  wages 
in  profits,  and  making  them  actual  investors  in  and  part 
owners  of  the  property,  is  a  step  in  the  right  direction. 
It  makes  interest,  enthusiasm,  harmony  and  co-operation 
pay  actual  dividends  and  adds  a  tangible  incentive. 
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Attractoscope  Tells  Railway  Story  at 
Progress  Exposition 


MUCH  interest  was  aroused  at  the  recent  Progress 
Exposition  in  New  Haven  by  the  display  in  the 
booth  of  the  Connecticut  Company  of  an  "attractoscope," 
or  automatic  lantern  slide  exhibitor,  which  showed  a 
program  of  50  slides  and  then  repeated  without  requir- 
ing attention.  It  was  expected  that  the  shifting  pictures 
would  attract  interest,  but  the  result  was  far  above 
expectations.  The  exposition  was  of  seven  days'  dura- 
tion, opening  at  1  o'clock  and  remaining  continuously 
open  until  10:30.  In  the  entire  period  there  was  prac- 
tically no  time  when  the  booth  was  empty,  and  frequently 
the  audience  completely  blocked  the  aisle,  as  well  as 
crowding  the  booth. 

The  program  started  with  the  statement  and  explana- 
tion :  "The  Connecticut  Company  carries  you  swiftly, 
surely,  safely,  smoothly.  Ride  in  its  cars  and  buses." 
Then  followed  an  illustrated  history  of  city  transporta- 
tion in  New  Haven,  beginning  with  the  reproduction  of 
an  interesting  old  print  of  Yale  College  in  1786,  when 
everyone  used  "Shanks  Mare."  This  was  followed  by 
some  street  views  of  old  New  Haven  with  ox  cart,  pri- 
vate carriage  and  stage  coach  in  use,  while  interurban 
traffic  was  represented  by  the  old  Northampton  Canal. 
It  was  the  next  group,  however,  that  of  the  horse  cars, 
which  received  the  greatest  attention,  those  who  had 
ridden  them  often  seeing  the  program  through  several 
times  and  then  bringing  in  youngsters  to  see  a  means  of 
travel  they  "would  never  see  except  in  pictures." 

Pictures  of  the  first  electric  railways  in  Connecticut 
followed.  It  was  pointed  out  that  in  less  than  nine 
months  from  the  date  of  the  operation  of  the  first  suc- 
cessful electric  car  in  Richmond,  Va.,  in  1888.  "Little  Old 
Connecticut"  had  in  operation  three  lines:  Derby,  Meri- 
den  and  Hartford.  Then  was  shown  the  safety  car  "with 
automatic  controls  ofifering  the  public  every  possible 
protection  against  carelessness." 

To  show  "why  the  cars  are  sometimes  late"  there 
was  a  series  of  views  starting  with  a  horse  car  buried 


in  the  drifts  of  the  great  blizzard  of  1888,  then  "electrics" 
in  later  storms,  and  finally  trucks  and  autos  blocking  the 
tracks ;  while  slides  of  welders,  grinders,  snow  cleaners, 
derricks,  electric  shovels  and  similar  equipment  told  how 
much  auxiliary  machinery  is  necessary  to  keep  the  lines 
in  operation.  Safety  and  service  control  by  the  Con- 
necticut Public  Utilities  Commission,  which  has  received 
little  publicity  and  is  known  to  comparatively  few  car 
riders,  was  pointed  out  by  the  title,  "Believe  it  or  not,  the 
Public  Utilities  Commission  inspects  every  foot  of  track 
every  year,"  followed  by  a  view  of  the  car  used  and  the 
inspection  party  of  a  previous  year.  Finally,  the  bus 
operation  was  covered  by  pictures  of  both  old  and  modern 
vehicles. 

Scattered  among  the  other  slides,  a  series  of  state- 
ments pointed  out  the  advantages  of  the  services  offered 
by  trolley,  by  bus  and  by  trolley  express,  reminding  the 
public  that  cars  and  buses  could  be  chartered  for  private 
parties.  Co-operation  in  relieving  the  congestion  in  the 
business  district  was  urged,  and  the  condition  shown  by 
the  street  view  of  one  trolley  car  and  the  36  automobiles 
carrying  as  an  average  the  same  number  as  can  the 
trolley. 

Not  the  least  interesting  feature  was  the  reaction  of 
the  company  employees.  It  was  thought  that  in  view 
of  the  pressure  of  their  own  work  it  would  be  necessary 
to  assign  men  to  attend,  but  as  a  first  step  volunteers 
were  called  for  on  the  basis  of  two  shifts  per  day.  The 
response  was  so  enthusiastic,  however,  that  the  work 
was  divided  into  three  shifts  per  day.  and  then  more 
men  volunteered  than  there  were  shifts  available. 

The  reaction  of  the  public  was  extremely  satisfactory. 
Whether  or  not  any  individual  was  persuaded  to  increase 
his  or  her  riding,  as  a  result  of  the  display  and  the 
"sales  talks,"  it  is  impossible  to  determine.  It  is 
fair  to  assume,  however,  that  soniL'  of  the  facts  "went 
home."  and  the  Connecticut  Company  feeb  satisfied  that 
its  small  expenditure  was  at  least  reasonably  justified. 
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A  clear  passageway  through  the  entire  train  can  be 
obtained  without  danger  to  the  passengers.  Illuminated 
route  signs  are  an  innovation 


WHEN  the  Board  of  Transportation  perfected  its 
plans  for  the  new  subway  system  authorized  for 
New  York  City,  a  change  from  the  previous 
procedure  was  deemed  necessary.  In  the  former  con- 
tracts the  operating  companies  leased  the  bare  subways 
built  by  the  city  and  themselves  provided  the  necessary 
equipment,  including  cars,  power  and  miscellaneous  appa- 
ratus. On  account  of  uncertainty  as  to  the  arrangement 
under  which  the  new  lines  will  be  operated,  it  became 
necessary  for  the  city  to  provide  the  complete  equipment 
in  order  to  avoid  serious  delay  in  starting  service. 

Accordingly,  the  design  of  the  cars  was  undertaken  by 
the  Board  of  Transportation.  At  the  request  of  the 
board,  J.  S.  Doyle  of  the  Interborough  Rapid  Transit 
Company,  W.  G.  Gove  of  the  Brooklyn-Manhattan 
Transit  Corporation,  W.  B.  Potter  of  the  General  Elec- 
tric Company,  A.  E.  Ostrander  of  the  American  Car 


Four  wide  double  doors  on  each  side  make  for  quick  passenger 
interchange  in  this  60-ft.  car  designed  by  the  Board  of 
Transportation 


Loading  Speed 


Board  of  Transportation  develops 
rapid  transit  car  of  improved  type 
for  use  on  new  city-owned  lines. 
Many  advances  have  been  made 
over  existing  designs 


&  Foundry  Company,  and  W.  H.  Mussey  of  the  Pullman 
Company,  along  with  H.  N.  Latey  and  J.  O.  Madison, 
served  as  a  committee  regarding  the  best  type  of  car 
for  the  subway  service.  During  the  six  months  this 
committee  deliberated  some  75  different  arrangements 
were  considered  and  analyzed.  While  it  was  not  possible 
to  obtain  a  unanimous  opinion  in  favor  of  any  one  type 
of  car,  ■  it  was  agreed  that  the  car  decided  on  by  the 
board  will  be  an  effective  transportation  unit. 

Three  distinct  types  of  rolling  stock  are  in  use  on  the 
existing  rapid  transit  subway  lines  in  New  York  City. 
The  cars  of  the  Interborough  subway  are  ajjproximately 
51  ft.  long  and  9  ft.  wide,  while  the  standard  B.-M.T. 
subway  cars  are  67  ft.  long  and  10  ft.  wide.  The  three- 
unit  articulated  cars  of  the  B.-M.T.  are  137  ft.  long  and 
10  ft.  wide.  The  clearances  adopted  in  the  new  subways 
make  them  suitable  for  the  B.-M.T.  cars.  Accordingly, 
in  most  of  the  principal  dimensions  those  of  the  latter 
were  followed  in  the  design  of  the  new  cars.  The  two 
types  can  use  the  same  tracks  and  the  same  station  plat- 
forms. While  the  differences  in  control  and  electrical 
equipment  prevent  operating  them  interchangeably,  they 
can  be  coupled  together  in  emergencies. 

It  was  decided  that  better  service  could  be  rendered  by 
making  the  maximum  length  of  the  new  car  60  ft.  instead 
of  67  ft.  as  in  the  B.-M.T.  car.    This  made  it  possible  to 
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place  the  truck  centers  nearer  the  ends  of  the  cars,  reduc- 
ing overhang  and  end  swing  and  permitting  a  somewhat 
Hghter  framing.  It  also  allows  passengers  to  pass  from 
one  car  to  the  next  without  danger,  even  on  curves.  It 
was  decided  to  build  single  units,  each  with  two  motors  on 
one  truck,  making  all  the  cars  interchangeable,  in  order 
to  obtain  maximum  flexibility  of  service. 

In  selecting  the  type  of  car  a  study  was  made  of  the 
various  elements  limiting  the  number  of  trains  per  hour, 
as  this  determines  the  capacity  of  the  line.  Accelerating 
and  braking  rates  were  set  at  1.75  m.p.h.p.s.,  which  with 
the  present  type  of  control  was  believed  to  be  as  high  as 
possible  without  discomfort  to  the  passengers.  Closing- 
in  signals  are  provided  at  all  congested  points,  so  that  no 
further  material  saving  could  be  made  in  the  time  of 
entering  or  leaving  stations.  Hence,  the  limiting  condi- 
tion in  the  passenger  capacity  of  the  subway  was  deter- 
mined to  be  the  length  of  station  stop. 


The  new  car  was  so  designed  that  one-fourth  of  the 
load  will  be  in  the  zone  of  each  of  the  four  side  doors 
provided.  The  seat  arrangement  also  was  selected  with 
a  view  to  directing  jjassengers  toward  the  nearest  door. 
Though  it  would  be  possible  to  increase  the  number  of 
doors  on  each  side  of  the  car  beyond  the  four  actually 
adopted,  it  would  result  in  a  serious  reduction  in  the 
number  of  seats  if  a  normal  arrangement  is  used.  As  a 
compromise  between  maximum  track  capacity  and  num- 
ber of  seats  the  four-door  unit  60  ft.  long  and  seating  CO 
passengers  was  adopted. 

Double  doors  will  open  or  close  in  about  half  the  time 
needed  with  a  single  4-ft.  door.  The  lighter  door  will 
reduce  the  blow  should  it  strike  a  passenger  standing  in 
the  doorway.  Flexible  edges  have  been  installed  on  the 
doors,  and  their  width  at  the  bottom  is  increased  by 
notching  out  the  door  sufficiently  that  a  man's  foot  may 
be  withdrawn  after  the  door  is  fully  closed.    This  feature 


a  Major  Factor  in  Design  of 

New  York  Subway  Cars 


With  operation  of  about  30  trains  per  hour,  which  is 
approximately  the  maximum  in  the  existing  subways,  it 
is  evident  that  the  saving  of  four  seconds  per  train  in  the 
time  of  stop  increases  the  capacity  of  the  track  by  one 
train  per  hour.  In  order  to  determine  how  the  maximum 
saving  in  stopping  time  can  be  obtained,  studies  of 
station  stops  were  made  at  the  most  congested  subway 
stations  in  New  York,  and  many  observations  were  made 
of  the  speed  of  loading  and  unloading.  It  was  found  that 
all  of  the-  present  cars  have  their  doors  so  located  that 
the  natural  distribution  of  traffic  between  them  is 
unequal.  In  the  Interborough  cars  more  passengers  use 
the  center  doors  than  either  of  the  end  doors.  In  the 
long  B.-M.T.  cars  the  end  doors  have  the  heavier  traffic. 
By  equalizing  the  door  zones  the  number  of  passengers 
boarding  and  leaving  should  be  about  the  same  at  all 
doors,  and  the  time  of  interchange  reduced. 


obviates  the  need  for  the  "sensitive  edges"  used  on  some 
of  the  subway  car  doors.  It  also  was  decided  to  keep  the 
door  oi>enings  free  of  posts  or  divisions  of  any  kind,  as 
these  reduce  the  capacity  of  the  door. 

The  multiple-unit  control  practically  removes  any  limi- 
tation as  to  train  length.  The  public,  however,  demands 
stations  fairly  close  together,  which  makes  operation  of 
long  trains  difficult.  It  was  decided  that  all  interests 
would  be  served  best  by  the  use  of  trains  of  ten  60-ft. 
cars,  and  the  station  platforms  were  designed  accord- 
ingly, with  provisions  for  lengthening  them  to  accommo- 
date eleven  cars  if  that  becomes  desirable  in  the  future. 

Comparing  the  standard  trains  for  subway  service,  ten 
cars  of  the  Interborough  type,  eight  cars  of  the  B.-M.T. 
67-ft.  type,  or  ten  cars  of  the  new  Board  of  Transporta- 
tion type,  it  was  found  that  the  number  of  trains  per  hour 
which  can  be  moved  through  the  most  congested  stations. 
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Seats  for  60  passengers  are  so  placed  that  it  is 
easy  to  reach  the  nearest  doors 


Control  equipment  is 
grouped  in  a  permanent 
cab  at  each  end  of  the  car 


Interior   signs   show    route   and    destination    in 
clear  characters 


General  Specifications,  Board  of  Transportation  Subway  Cars 


Name  of  Railway,.  .Board  of  Transportation,  City  of 
New  York 

Number  of  units 300 

Type  of  unit.  Motor,  passenger,  subway,  double  end, 
double  truck 

Number  of  seats 60 

Builder  of  car  body.  .American  Car  &  Foundry  Co., 

Berwick,  Pa. 

Date  of  delivery 1931 

WeiRhta:  car  body 48.300  lb. 

Motor  truck  with  f^ears  and  shoe  beams..  .  14,1001b. 

Two  motors,  lees  gears 10,000  lb. 

Trailer  truck,  complete 11.9001b. 


Total 84.300  lb. 

Bolster  cr-nt  rs 44  f*.  7  in. 

Length  over  coupler  faces 60  ft.  6  in. 

LenRth  over  body  posts 57  ft.  0  in 

Truck  wheelbase ^ '  otor  7  ft.  0  in. 

Trailer,  6  ft.  3  in. 

Width  over  all 10  ft.  0  in. 

Height,  rail  to  roof 1 2  ft.  2  in. 

Dcor  spacing 14  ft.  1 1  in. 

Body All  steel 

Air  brakes Westinghouse  Traction  Brake  Co. 


Armature  bearingb Fironze 

Anticlimbers Waugh  Equipment  Co. 

Axles Heat-treated  carbon  steel 

Car  signal  system National  Pneumatic  Co. 

Compressors Westingliouse  1^-3-F 

Conduit  light-weight  steel Steel  <fe  Tube*,  Tnc. 

Conduit  fittin  ,s Appleton  Electric  Co. 

Control Westinghouse  ABF,  UP  Type 

Couplers-  .  .  Westinghouse  Traction  Brake  Co..  H-2-A 

Destination  signs Hunter 

Door  mechanism National  Pneumatic  Co 

Doors,  double,  sliding. 

Four  on  each  side  of  car,  made  of  aluminum 

Draft  gear Waugh  Equipment  Co. 

Energy  saving  device Coasting  clock 

Fans Westinghouse  Elec.  &  Mfg.  Co. 

Finish,  paint.  .  100  cars  each  Murphy,  Dupont  and 

Sherwin-Williams 

Floor  covering Tuco 

Floor  sheets Johna-Manville  Co.  truss  plate 

Gears  and  pinions Westinghouse- N'uttall 

Glass i-in.  and  iVi"-  plate 

Hand  straps Waugh  Equipment  Co. 

Heat   insulating   material Johns-Manville   Co. 

Salamander 
Heaters Consolidated  Car  Heating  Co. 


Headlining  in  upper  deck Aga-sote 

Journal  bearings Bron«e ,  5x9 

.lournal  boxes Symington 

Lamp  fixtures Adams  &  Westlake  Co. 

Motors.  .Two  Westinghouse  No.  570-D-5.  inside  hung 

Painting  scheme Dark  green 

Roof  type Monitor 

Roof  material Steel 

Sash O.  M.  Edwards  Co.  brass 

Seats Hale  &  Kilburn  stationary 

Seating  material Rattan 

Signal  system National  Pneumatic  Co. 

Slack  adjusters Sauvage 

Stanchions Ellcon  Co.,  porcelain  enameled 

Switchboards Consohdated  Car  Heating  Co. 

Trucks American  Car&  Foundry  Co. 

Ventilators. Monitor  sash 

Wainscoting Therniaeote 

Wheels,  type. .  .Carnegie  rolled  steel,  diameter  341  in. 
motor  and  31!  in.  trailer 

Wire  and  cable Standard  Indergrouna  Cable  Co. 

Springs.  .  .  .Chrome-vanadium  elliptic  and  high  silicon 

coils Pittsburgh  Spring  <fe  Steel  Co. 

Motor  leads,  shoe  leads  and  truck  trolleys.  .  .  Dkocord 

and  UockbestoB. 


and  the  resultant  passenger  capacity  are.   respectively : 

I.R.T.  B.-M.T.  New 

Subway  67-ft.  City 

.Car  Car  Car 

Trains  per  hour 29.7  30.7  32.2 

Maximum  passengers  per  car 200  300  280 

Maximum  cars  per  tram , 10  8  10 

Passengers  per  train 2,000  2.400  2.800 

Passengers  per  hour 59,400  73.400  90.160 

Thus  the  new  car  will  permit  an  increase  in  train 
capacity  above  the  I.R.T,  equipment,  due  to  the  door 
arrangement,  and  an  increase  in  hourly  capacity  from  all 
causes  that  in  the  aggregate  amounts  to  about  50  per  cent. 

Since  car  weight  affects  operating  costs  directly,  every 
effort  has  been  made  to  hold  it  down.     The  final  scale 


Careful  arrangement  of  the  con- 
trol and  auxiliary  equipment 
under  the  car  was  necessary  to 
make  it  readily  accessible 


weight  for  the  car  is  84,300  lb.,  as  compared  with  the 
85,000  lb.  specified.  This  weight  is  relatively  low  for  a 
60-ft.  long,  10-ft.  wide  car  with  two  190-hp.  motors, 
automatic  car,  air  and  electric  couplers,  air  brakes,  and 
four  double  doors  on  each  side  of  the  car. 

Each  specialty  manufacturer  contributed  to  the  weight 
reduction.  A  portion  of  the  saving  in  w^eight  was  made 
by  the  use  of  aluminum,  which  is  found  in  the  doors, 
door  devices,  seat  boxes,  parts  of  the  headlining,  trim, 
cab  construction,  and  some  of  the  junction  boxes  and 
miscellaneous  parts.  The  total  saving  in  weight  amounts 
to  some  2,700  lb.  per  car.  A  comparatively  new  w^eight- 
saving   feature  was  the  use  of   thin  wall  conduit.     Its 

internal  diameter  is  the  same 
as  that  of  standard  conduit, 
but  the  walls  are  only  1/16  in. 
thick.  Threadiest  fittings 
facilitate  installation.  This 
was  particularly  true  with 
bent  sections,  and  some  lengths- 
of  conduit  could  be  placed 
in  locations  that  would  have 
been  practically  out  of  the 
question  with  screw  fittings. 

The  complete  car  weighs 
1 ,395  lb.  per  running  foot 
when  emptv.  With  a  full  load 
of  280  passengers  (39.200  lb.) 
the  weight  is  2,041  lb.  per  run- 
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ing  foot.     The  weight  per  seated  passenger  is  1.545  lb., 
and  per  total  passenger  at  full  load  it  is  441  lb. 

The  trucks  are  of  the  A.C.F.  pedestal  type.  All  mem- 
bers except  the  pedestals,  journal  boxes,  transom  gussets, 
side  frame  and  bolster  center  castings,  which  are  cast 
steel,  are  rolled  bar  or  structural  shapes  and  plates.  Coil 
springs  mounted  on  the  journal  boxes  are  high  silicon 
steel  and  elliptic  springs  are  chrome  vanadium.  The 
motor  truck  has  a  wheei- 
base  of  7  ft.  and  the  trailer 
truck  6  ft.  3  in. 

Westinghouse  Traction 
Brake  Company  H-2-.\ 
couplers  are  used,  as  are 
Westinghouse  air  brakes, 
with  18  X  12-in.  cylinders. 
Variable  load  mechanism 
provides  for  a  .standard 
rate  of  retardation  and 
acceleration       irrespective 


Each  car  has  one  trailer  truck 
of  the  type  shown.  All 
wheels   have   clasp   brakes 


The  motor  truck,  while  light, 
is  of  exceptionally  rugged 
construction 


Connections  between  cars,  including  air  and  electric  circuits,  are 
made  automatically  through  Westinghouse  couplers 


of  the  number  of  passengers  on  the  car.  The  cars  have 
automatic  slack  adjusters  on  the  brake  cylinders,  and  the 
motor  trucks  have  shim  slack  adjusters.  Both  motor  and 
trailer  trucks  have  Simplex  clasp  brakes  and  Diamond  S 
l;)rakeshoes. 

Each  car  is -driven  by  two  Westinghouse  No.  570-D-5, 
190-hp.  field  control  motors.  Westinghouse  .A.BF  elec- 
tropneuniatic  control  makes  it  possible  to  run  a  train  of 
from  one  to  eleven  cars  from  a  single  position.  Control 
is  of  the  automatic  battery  field  type,  with  acceleration 
set  at  the  rate  of  1.75  m.p.h.p.s.  There  also  is  a  varial:)le 
load  feature  for  the  accelerating  relays,  so  that  the  rate 
of  acceleration  is  maintained  regardless  of  load.  The 
operating  coils  of  the  line  switch  are  actuated  with  trolley 
current,  so  that  the  main  motor  circuit  is  opened  imme- 
diately on  loss  of  power,  but  the  multiple-unit  control  is 
operated  from  a  low-voltage  storage  battery.  This  sim- 
l^iified  the  design  of  the  control  a]5paratus.  provided  a 
means  for  easy  testing  of  the  control  without  the  use  of 
power  from  the  line  and  causes  all  the  high-voltage  cir- 
cuits to  be  interrupted  under  the  floor  of  the  car. 

Good  lighting  of  the  car  interior  is  obtained  from  22 
Mazda  C  Type  A-21  automatic  cutout  lamps  in  series. 


each  lamp  taking  1.6  amp.  at  30  volts.  These  are  set  in 
short-circuiting  sockets.  White  enameled  stanchions  are 
so  placed  as  to  support  standing  passengers  who  cannot 
reach  the  enameled  hand  straps. 

Four  battery  emergency  lights  per  car  go  on  if  the 
power  is  off  the  line.  Each  car  has  an  Edison  24-cell 
Type  B-4-H  battery,  regulated  automatically  l)y  a  charg- 
ing panel,  which  allows  the  battery  to  charge  in  series 
vvith  the  compressor  motor,  or,  if  this  rate  is  not  suffi- 
cient, directly  from  the  third  rail  through  a  resistance. 

The  car  lamps,  heaters,  ventilating  fans  and  destina- 
tion signs  have  their  circuits  so  arranged  that  they  can  be 
controlled  from  the  motorman's  position  at  the  head  of 
the  train,  for  all  eleven  cars,  the  maximum  number  con- 
templated, or  less.  The  destination  signs  on  tiie  ends  of 
the  trains  are  adjusted  by  the  motorman  and  once  set  for 
a  particular  line  are  not  changed  during  the  run.  Side 
destination  signs  are  set  for  the  particular  run,  but  the 
designation  of  the  terminal  toward  which  the  train  is  pro- 
ceeding is  illuminated  in  color  and  is  changed  from  one 
direction  to  the  other  by  the  setting  of  the  motorman's 
reverser  key.  Besides  the  end  destination  signs  which 
give  the  route  number  and  destination  in  large  illumin- 
ated characters,  red  and  green  illuminated  signs  on  each 
side  of  the  end  of  the  train  show  whether  it  is  a  local  or 
an  express. 

The  door  control  is  arranged  for  multiple-unit  oper- 
ation, the  front  half  of  the  train,  up  to  a  maximum  of 
six  cars,  being  controlled  by  the  conductor,  and  the  rear 
half,  of  five  cars  or  less,  by  the  guard. 

.'\  safety  feature  embodied  in  the  door  control  consists 
in  having  the  electropneumatic  door  locks  controlled  by  a 
separate  circuit  from  that  of  the  door  opening  and  closing 
mechanism. 

Twenty-six  train  line  wires  through  the  electric  cou- 
l)lers  carry  battery  current  for  control  of  motors,  brakes, 
door  engines,  lamjxs,  fans,  heaters  and  destination  signs. 

The  design,  inspection  and  tests  of  the  cars  and  their 
equiijment  have  been  done  in  the  engineering  department 
of  the  Board  of  Transportation,  of  which  Robert  Ridg- 
way  is  chief  engineer,  J.  R.  Slattery,  deputy  chief  engi- 
neer. H.  N.  Latey  chief  electrical  engineer,  "and  John  O. 
Madison  engineer  of  cars  and  shops.  The  latter  was  in 
direct  charge  of  the  work. 
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Service  Improved 


Master  clock  and  the  recording 
instrument,  located  in  the 
dispatcher's  office.  Note  the 
availability  of  charts  for 
ready  inspection 


with  Automatic 
Schedule  Checker 


DESIGNED  to  show  the  actual  service  rendered  and 
at  the  same  time  the  service  scheduled,  an  auto- 
matic checking  system,  recently  installed  by  the 
Utah  Light  &  Traction  Company,  Salt  Lake  City,  Utah, 
informs  the  dispatcher  immediately  of  any  deviations  by 
car  of>erators.  Although  the  system  has  been  in  opera- 
tion only  a  short  time,  a  remarkable  improvement  has 
been  made  in  regularizing  service  and  maintaining  proper 
headway. 

Use  of  the  device  has  made  it  possible  to  identify  oper- 
ators, who,  inbound,  run  away  from  business  on  the 
outlying  sections  of  the  run  and  then  waste  time  on  the 
close-in  section  in  order  to  pass  the  business  district 
time  points  on  schedule.  Some  of  the  first  records 
obtained  in  tests  showed  that  a  number  of  operators  had 
this  tendency,  and  that  it  was  responsible  for  improper 
spacing  of  following  cars.  Because  of  this,  more  stress 
has  been  placed  on  the  inbound  service,  any  variation 
greater  than  one  minute  from  schedule  being  investigated 
and  the  operator  cautioned  to  observe  his  schedule  more 
closely.  Each  morning,  supervisors  look  over  the  records 
being  made  on  the  routes  under  their  individual  charge. 


By  J.  F.  Woolley,  Jr. 

Chief  Engineer  Utah  Light  &  Traction  Company, 
Salt  Lake  City,  Utah 


and  very  considerable  rivalry  has  develo]5ed  among  them. 

The  instrument  has  furnished  reliable  information  for 
the  revision  of  schedules  and  running  times.  The  record 
is  valuable  in  case  of  questions  arising  concerning  delays 
to  service  as  well.  It  also  furnishes  a  check  on  train- 
men not  reporting  delays.  Trainmen,  setting  their 
watches  by  a  master  clock  that  controls  the  recording 
system,  soon  learn  that  the  system  is  reliable  and  registers 
without  error  or  prejudice  all  failures  to  maintain  sched- 
ules. The  psychological  effect  of  such  a  system  on  the 
operating  personnel  is  a  big  factor  in  rendering  depend- 
able, regular  servipe  to  the  riding  public.  The  annual 
saving  already  made  possible  by  this  installation  prac- 
tically equals  the  total  investment  in  apparatus  and  out- 
side circuits. 

The  entire  checking  system  is  controlled  by  a  Strom- 
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berg  electrically  operated  master  clock,  located  in  the 
dispatcher's  office.  Once  each  minute  this  clock  closes 
a  circuit,  energizing  all  of  the  electromagnets  driving  the 
secondary  clocks  on  the  program  instruments  and  on  the 
recording  mechanism.  In  this  way,  the  entire  system  is 
electrically  interlocked  and  kept  in  synchronism. 

Schedules,  both  inbound  and  outbound,  are  laid  of?  on 
program  tapes  for  each  route  and  mounted  on  stand- 
ard Stromberg  program  instruments.  These  tapes  are 
continuous  bands  of  transparent,  non-inflammable  mate- 
rial, representing  the  24  hours  of  the  day  graduated  in 
minutes.  The  schedules  are  laid  off  by  punching  holes 
in  the  margin  of  the  tape  for  each  minute,  the  position 
of  the  hole  representing  the  schedule  time  that  a  car 
should  pass  a  time  point.  The  tape  is  driven  over  two 
guide  wheels  at  minute  intervals  by  means  of  an  electro- 
magnetically  operated  secondary  clock  which  receives  its 
impulse  at  the  closing  of  the  contactors  on  the  master 
clock.  It  is  so  placed  that  at  a  given  minute  the  point 
on  the  tape  representing  that  minute  falls  under  the 
projecting  end  of  a  spring  contact  finger.  If  there  is  a 
hole  in  the  margin  of  the  tape  the  finger  passes  through 
and  makes  contact,  closing  a  relay,  which,  in  turn,  closes 
the  recording  circuit.  Thus  the  schedule  time  for  the 
oassage  of  a  car  is  permanently  recorded. 

In  the  trolley  wire  at  the  time  point  is  located  a  con- 
tactor, so  constructed  that  the  passage  of  a  trolley  wheel 
automatically  closes  a  circuit,  energizing  a  relay  in  the 
control  room.  The  time  the  car  is  scheduled  to  pass  and 
the  time  it  does  pass  are  recorded  on  the  chart  on 
adjacent  vertical  lines,  the  vertical  space  between  the 
two  records  indicating  the  number  of  minutes  off  time, 
early  or  late.  The  charts  used  travel  at  the  rate  of  3 
in.  per  hour  and  are  graduated  by  horizontal  lines  into 
divisions  representing  two  minutes.  Charts  used  are  90 
ft.  long,  limiting  renewals  to  about  once  every  two  weeks. 

A  standard  switchboard-type  twin  Esterline-Angus 
recorder  case,  rolls  and  a  secondary  clock  with  a  capacity 
for  two  6-in.  charts,  each  with  twenty  vertical  lines,  are 
used  as  the  recording  instrument.  The  clock  is  spring 
driven  with  electro-magnetic  release,  the  magnet  being 
energized  by  a  master  relay,  operated  at  minute  intervals 
by  the  master  clock.  Recording  is  accomplished  in  a 
novel  manner,  the  ordinary  pen  with  ink  being  replaced 
•by  40  pairs  of  stationary  points  (posi- 
tive and  negative),  so  spaced  that 
•each  of  the  40  vertical  lines  on  the 
chart  passes  directly  between  a  posi- 
tive and  a  negative  point.  When  a 
recording  relay  is  closed,  either  by 
the  program  instrument  or  the  pas- 
sage of  a  car,  a  high  tension  spark 
passes  between  the  points,  burning  a 
hole  in  the  chart  and  making  a  dis- 
tinct, ineradicable  record.  There  are 
no  pens  to  refill  or  wet  ink  to  smear 
the  record  with  this  system. 

The  recording  instrument  is 
mounted  on  a  revolving  bracket  of 
original  design,  permitting  a  support- 
ing arm  to  be  turned  180  deg.  about 
■a.  vertical  axis.-  The  recorder  itself 
may  be  revolved  180  deg.  on  the  bear- 
ings at  the  end  of  each  supporting 
arm.  This  system  permits  either  the 
dispatcher  himself  or  an  assistant 
who  is  seated  at  an  adjacent  desk  to 
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Sample  chart  from  actual  record,  covering  five  lines  from  4:46 
to  6:28  p.m.  Numbers  at  top  indicate  routes — letters  I  and 
O,  inbound  and  outbound;  letters  S  and  A,  schedule  and 
actual.     Figures  in  left  margin  represent  the  hour  of  the  day 


attend  the  machine  during  the  rush  period.  These  men 
perform  regular  duties  in  the  office,  so  that  no  additional 
help  is  required  for  the  operation  of  the  schedule  check- 
ing instruments. 

The  master  clock  and  recording  instrument  with  brack- 
ets are  the  only  parts  of  the  mechanism  which  are  in- 
stalled in  the  dispatcher's  office.  The  battery,  charging 
panel,  program  instruments,  relay  panel  and  coils 
are  all  located  in  a  room  in  the  basement  of  the  office 
building. 

Lock  switches  are  provided  in  the  dispatcher's  office, 
one  controlling  the  recording  circuits  on  the  "actual," 
and  another  the  circuit  on  the  "schedule"  side.  On 
Sundays  and  holidays,  when  the  regular  schedule  is  not 
operated,  the  schedule  circuits  can  be  opened,  permitting 
the  actual  recording  to  continue.  The  instrument  then 
becomes  merely  a  headway  recorder.  It  is  restored  to 
its  function  of  schedule  checker  immediately  by  reclos- 
ing  the  switch. 


Control  panels,  the  left  one  being  for  the  master  relay,  the  three  in  the  center  for  the 
program  instruments,  and  the  right  one  for  the  closing  and  limiting  relays 
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Fort  Dodge  Interurban  Gets 


75-Ton  Freight 
Locomotive   * 


By  T.  F.  PERKINSON 

Transportation  Engineering  Department 
General  Elertric  Company 


This   new    locomotive 


has    been    purtiiascil    to    handle 
business  in  Central  Iowa 


increasing    freight 


INTERURBAN  freight  haulage  increased  to  such 
an  extent  on  the  Fort  Dodge,  Des  Moines  &  Southern 
Railroad,  operating  approximately  147  miles  of  line  be- 
tween Fort  Dodge,  Des  Moines,  Boone  and  other  Iowa 
cities,  that  some  time  ago  it  placed  in  service  a  75-ton, 
1.200-volt  road  freight  locomotive  which  was  Iiuilt  at  the 
Erie  works  of  the  General  Electric  Company. 

The  running  gear  is  articulated,  permitting  a  some- 
what lighter  platform  construction  than  would  be  re- 
quired were  the  stresses  transmitted  through  the  cab 
underframing.  The  trucks  are  of  the  built-up  type,  each 
side  frame  being  made  from  a  single  rolled-steel  slab. 

The  cab  is  of  the  steeple  type.  All  auxiliaries  and 
control  equipment  except  master  controllers,  switches, 
etc.,  are  housed  in  two  end  compartments. 

The  four  direct-current  series  motors  with  single  re- 
duction gearing  are  grouped  in  pairs  connected  per- 
manently in  series.  The  motors  are  rated  on  reduced 
field  at  270  hp.  continuously  and  300  hp.  for  one  hour  at 
the  driving  wheel  treads.  A  gear  ratio  of  68/18  on  47  in. 
wheels  and  73.5  per  cent  field  strength  results  in  a  con- 
tinuous speed  of  19.6  m.p.h.  and  a  speed  of  18.6  m.p.h.  at 
the  hourly  rating. 


The  control  equipment  is  of  the  non-automatic,  electro- 
pneumatic  type  arranged  for  single  unit  operation 
through  two  master  controllers,  giving  eighteen  steps, 
ten  for  the  full  series  and  eight  for  the  series-parallel 
connections  of  the  motors,  two  on  shunted  field. 

Control  and  lighting  energy  is  furnished  bv  a 
1 .200/ 600- volt  dynamotor.   There  is  no  battery. 

The  customary  type  of  series  overload  relay  prevents 
excessive  overloading  of  the  motors.  Flashing  studs 
located  near  the  brushholders  in  each  motor,  in  conjunc- 
tion with  a  flashover  relay,  cut  off  jx)wer  in  the  event  of 
flashing  at  the  commutators.  Additional  overload  protec- 
tion is  afforded  by  a  newly  developed  type  of  inclosed 
expulsion  fuse,  connected  in  the  circuit  ahead  of  the  main 
switch. 

Two  CP- 130-600/ 1.200-volt  single-stage  air  com- 
pressors are  connected  in  series  across  the  line  with  the 
mid-point  connected  to  the  mid-point  of  the  dvnamotor 
for  stabilitv.  Thev  furnish  96  cu.  ft.  of  air  per  minute 
at  90  lb. 

Each  pair  of  motors  has  a  blower  set  consisting  of 
a  No.  2-i  Sirocco  blower  driven  by  a  600-volt  motor, 
pairs  being  connected  in  series  on  the  l,200-\olt  line. 


Much  of  the  auxiliary 
equipment  in  the  Fort 
Dodge  locomotive  is 
mounted  under  the  hoods 
in   the   end   compartments 


f/o.l 
End 


—37  inside  of  knuckles 
B-Slde 
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over  Journal  boxes 
No. 2  End 


Principal  Data,  Fort  Dodge,  Des  Moines  &  Southern  R.R.  Locomotive 


Claae  of  service Road  freight  and 

switching 

Trolley  volte 1,200 

Track  gage 56i  in. 

Driving  wheels Eight,  47  in.  diameter 

Weight,  total  (all  on  drivers)  1 30,000  lb. 

Weight  per  axle 37,500  lb. 

Length  inside  knicklee 37  ft.  0  in. 


Width  over  all 10  ft:  4  in. 

Height,  trolley  locked  down  14  ft.  3i  in. 

Wheelbase,  rigid 8  ft.  0  in. 

Wheelbaae,  total 25  ft.  2  in. 

Type  of  control PCL  sinsle  unit 

Propulsion  motors Four  HM-8I8-B-I, 

600/1.200  volt 

Gear  ratio 68;  1 8 


One- Hour 

Rating 

24.240 

18.6 

830 

1.200 

Starting  tractive  effort,  25  per  cent  adhesion,  37, 500  lb 


Electrical  Characteristics 
Tractive  effort,  lb 

Speed,  m.p.h 

Current,  amp 

Output,  hp. 


Continuous 

20.600 

19.6 

740 

1.075 


Note — Ratings  at  1,200  volte  on  trolley  and  motor  fields  shunted. 
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Industry  Statistics  for  1930 


Reflect  Business  Situation 


WHILE  the  year  1930  is  now  a  matter  of  history, 
it  is  interesting  to  look  back  and  see  the  excellent 
manner  in  which  the  electric  railway  industry 
weathered  the  storm,  which  was  by  far  the  most  serious 
that  has  overtaken  it  in  its  history.  The  results  are 
given  in  considerable  detail  in  statistics  prepared  by  the 
staff  of  the  American  Electric  Railway  Association  under 
the  supervision  of  Edmund  J.  Alurphy,  director  of  in- 


Table  I — Combined  Operations  of  282  Electric  Railway 
Companies  and  193  Controlled  Bus  Undertakings* 

Increase  or  Decrease'f 
1930  1929  Total       Per  Cent 

Operatins  revenue »79l, 835,096       $858,479,822       $66,6H,726       7.76 

Operating  expenset 605.067,830         634,627,120         29,559,290       i.66 

Net  operating  revenue.  $186,767,266  $223,852,702  $37,085.4.16  16.57 
Operating  ratio,  per  cent .  76.41  73.92  2.49       3.37 

Miles  of  single  track 28,501.25  29.367.45  866.20       2.95 

One-wav  miles  of  separate 

roads  traversed  by  buses'  12,284.93  11,620.65  664.28       5.72 

Revenue  passengers 10,575.729.055    11,496.509.893       9!0,780,8.i8       8.01 

Total  passengers 13,126,441.081     14,286,283,847    1,1 1,9. 8 1,2,766       8.05 

Revenue  car- and  bus-miles  2.129.224.002  2.182.442,601  5.i,218,599  2.1,!, 
Total  car- and  bus-miles.       2,139,940,727      2,194,843,265       5i,903,5.'i8        2.50 

*These  preliminary  tables  include  the  reports  of  all  companies  received  up  to 
May  1,  1931.  The  income  statement  is  not  carried  beyond  "net  operating 
revenue"  because  many  of  the  companies  included  are  combination  railway,  light 
and  power  companies  that  do  not  make  any  segregation  of  their  railway  taxes  or 
fixed  charges. 

tDecreases  are  indicated  by  italic  fiffures. 

Jlncludes  depreciation  to  the  extent  that  reporting  companies  included  it  in 
their  operating  expenses. 

'Not  equivalent  to  miles  of  single  track  and  therefore  they  cannot  be  added 
together. 

Table  II — Combined  Operations  of  282  Electric 
Railways 


Railway  operating  revenue    $7 1 5.835,82 1 
Railway  oper.  expense! .  534,735,682 


Net  operating  revenue 
Operating  ratio,  per  cent 
Miles  of  single  track. . , . 

Revenue  passengers 

Total  passengers .... 
Revenue  car-miles. .  . 
Total  car-miles 


1929 

$780,282,234 

565,207,608 

Increase  or  Decrease-^ 
Total       Per  Cent 

i6i,U6,U3       8.26 
30, in, 926       0.39 

$215,074,626 

72.44 

29,367.45 

10,584,091,654 

13,249,711.269 

1,899.658.550 

1.908,559.609 

t33,97i,iS7 

2.26 

866.20 

892,286,111 

1.1.S7, 183,7 12 

69,6ii,6.57 

70,329,860 

15.80 
3.12 
2.95 
S.iS 
8.58 
3.67 
3.69 

$I8I,I00^I39 
74.70 
28,501.25 
9,691. 815,543 
12,112.527.557 
1,830,015,893 
1,838.229,749 
tDecreases  are  indicated  by  italic  figures. 

JIncludes  depreciation  to  the  extent  that  the  reporting  companies  included  it 
in  their  operating  expenses. 

Table  III — Combined  Operations  of  193  Bus 
Undertakings  Controlled  by  Electric  Railways 

Increase  or  Decreasef 
1930  1929  Total       Per  Cent 

Bus  operating  revenue. .  $75,999,275         $78,197,588         $2,198,313       2.81 

Bus  operating  expense!.  70,332,148  69,419,512  912,636       1.31 

Net  operating  revenue           $5,667,127           $8,778,076  $3,110,91,9  35.  U 

Operating  ratio,  percent                   92.54                   88.77  3.77  4.25 
One-way  miles  of  separa- 

ate  roads  traversed  by 

buses 12.284.93            11,620.65  644.28  5.72 

Revenue  passengers 883.923.512         912,418.239  S8,i9i.727  3.12 

Total  passengers 1,023.913.524      1.036.572.578  13,6.59,051,  1.22 

Revenue  bus-miles 299.208.109         282.784,051  16,424,058  5.8! 

Total  bus-miles 301.710,978        286,283,656  15,427,322  5.39 

tOecreases  are  indicated  by  italic  fioure/t. 

jlncludes  depreciation  to  the  extent  that  reporting  companies  included  it  in 
heir  operating  expenses. 


Elearic  railways  engaged  in  city  service 
made  best  showing,  but  all  groups  had  a 
recession  from  the  high  marks  of  1929-  Fig- 
ures compiled  by  A.E.R.A.  show  results  of 
operation  for  the  year  by  86  per  cent  of  the 
industry 


formation  service.  The  tables  published  in  this  article, 
which  have  been  furnished  by  Air.  Muq:)hy,  are  similar 
in  form  to  those  presented  in  this  paper  for  the  past 
several  years.  They  show  strikingly  the  effects  of  the 
business  situation  on  the  various  accounts,  and  make  it 
possible  to  analyze  accurately  the  situation  up  to  the  end 
of  1930. 

Taking  the  industry  as  a  whole,  general  figures  have 
been  obtained  from  282  electric  railways  and  193  con- 
trolled bus  undertakings.  These  include  more  than  86 
per  cent  of  the  railway  revenues  of  the  entire  electric 
railway  industry,  while  the  bus  revenues  represent  about 
76  per  cent  of  the  total  revenue  of  bus  lines  affiliated 
with  electric  railways.  Practically  all  of  the  principal 
operating  companies  are  included  in  the  totals.  The 
results  are,  therefore,   entirely   representative. 

Combined  operations  of  the  industry's  rail  and  bus 
lines  showed  total  revenues  of  $791,835,096,  which  was 
a  decline  of  7.76  per  cent  from  the  $858,479,822  taken 
in  for  1929.  Viewed  in  the  light  of  the  recession  in 
business  generally,  this  is  a  remarkable  showing,  and 
reflects  clearly  the  stability  of  the  industry  in  the  face 
of  the  most  trying  situation  in  a  generation. 

On  the  expense  side  of  the  statement  the  combined 
figure  was  $605,067,830.  which  is  4,66  per  cent  less  than 
the  cost  of  $634,627,120  for  1929.  That  this  saving  was 
not  made  at  the  expense  of  the  service  is  seen  from 
the  statistics  in  Tables  II  and  III.  for  the  revenue  car- 
miles  were  reduced  only  3.67  per  cent,  and  the  revenue 
bus-miles  actually  were  increased  5.81  per  cent. 

Despite  the  reduction  in  operating  expenses,  the  net 
operating  revenue  fell  to  $186,767,266  from  $223,852,- 
702  for  1929,  or  16.57  per  cent.  This  brought  the  op- 
erating ratio  up  to  76.41  as  compared  with  73.92  for  the 
year  before,  or  2.49  points. 

Passing  to  the  segregated  figures  for  electric  rail- 
ways, Table  II  shows  for  1930  a  total  gross  revenue 
of  $715,835,821,  a  reduction  of  $64,446,413,  or  8.26 
per  cent.  The  revenues  from  bus  undertakings,  shown 
in  Table  III.  were  $75,999,275.  which  was  a  reduc- 
tion from  1929  of  $2,198,313,  or  2.81  per  cent.  As 
to  expenses,  the  rail  lines  decreased  to  $534,735,682 
from  $565,207,608.  or  5.39  per  cent,  while  the  bus  ex- 

(Text  rontinued  on   l*aKe  304) 
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Part  I — Combined  Operating  Reports  of  201  Electric  Railways 

for  the  Calendar  Year  1930  Compared  With  1929 

Table  IV — Combined  Income  Statement* 

Cents  per  Car- Mile » 

' — Increase  or  Decreatei — .  Increase  or  Decrease^ 

1930                        1929                    Total           Per  Cent               I9J0               1929  Total  Per  Cent 

lUulway  operating  revenue $467,265,926          $518,438,682      tSJ,17S,756          9.87                41.79            43.98  2.19  i.98 

Railway  operating  expense,  excluding  depreciation        333,529,798            357,847,426        Si,Sl7,628          6.80                29.83            30.36  0.5S  1.75 

Net  operating  revenue $133,736,128          $160,591,256      $S6,8S5,1S8        16.73                11.96             13.62  1.66  It. 19 

Net  revenue,  auxiliary  operations 4,582,322                4,739,022             156,700          S.31                  0.41               0.40  0.01  2.50 

Taxes 30,695,864              32,681,699          1,985,835          6.08                  2.75              2.77  0.02  0.72 

Operating  income $107,622,586          $132,648,579      $25,025,993        18.87                  9.62             11.25  1.62  11. i9 

Non-operating  income 12,149,757              12,473,728             323,971          2.60                  1.09               1.06  0.03  2.83 

GroBsinoome $119,772,343          $145,122,307      t25,3i9,96I,        17.47                 10.71             12.31  1.60  13.00 

Deductions  from  gross  income 88,194,522              87,276,569             917,953           1.05                  7.89              7.40  0.49  6.62 

Net  income  before  depreciation $31,577,821             $57,845,738      $26,267,917        i5.il                  2.82              4.91  2.09  ii.ST 

Depreciation 30,941,137              32,202,562          1,261, i25          3.92                  2.77              2.73  0.04  1.47 

Net  income  after  depreciation $636,684            $25,643,176      $25,006,i92        97.62                  0.05              2.18  2.13  97.71 

Operating  ratio  before  depreciation,  per  cent 71.83                      69.02                  2.36           3.42                ....  

Ratio,  net  income  to  operating  revenue,  per  cent. . .                    0.14                          4.95                   i.81         98.17                  ....  

*The  201  companies  included  in  Table  IV  and  subsequent  tables  either  operate  railways  only  or  if  they  do  a  Joint  railway,  power  and  light  business  make  a  complete 
separation  of  their  railway  taxes  and  charKcs.    Complete  information  on  these  companies,  therefore,  is  given.     tDecreases  are  indicated  by  italic  figures. 


Table  V — Operating  Revenues  by  Primary  Accounts 

201  Companies 

Increase  or  Decrease  t 

1930  1929  Total  Per  Cent 

Transportation  (total) .  .    $454,400,884  $504,608,166  $50,207,282  9.95 

Passenger 434,242,968  481,109,234  i6,S66,266  9.7i 

Mail 357,608  408,333  50,725  12.  iS 

Express 1,519,825  1,825,595  405,770  16.75 

Milk 66,649  96,912  30,263  31.23 

Freight 16,764,059  19,576,584  2,812,525  H..17 

Switching 654,228  790,111  135,883  17.20 

Other    transportation 

revenue 795.547  801,397  5,850  0.73 

Other  railway  operations       12,865,042  13,830,516  965, i7i  6.98 

Total  railway  operating 
revenue $467,265,926    $518,438,682    $51,172,756  9.87 

tDecreases  are  indicated  by  italic  fgures. 

Table  VII — Operating  Statistics 

20 1  Companies 

Increase  or  Decrease-t 

1930  1929  Total      Per  Cent 

Passenger  car-miles 1,073,643.980  1,130,947,187  57,303,207  6.07 

Revenue  car-miles 1,111,320,417  1,171,243,656  69,923,239  6.12 

Total  car-miles 1,118,072,583  1,178,824,805  60,752,222  6.15 

Revenue  passenaere 5,605,874,725  6,316,638,721  710,763,996  11.26 

Revenue  transfer  passenKcrs      245,810.843  292,390.880  i6,580,0S7  16.93 

Free  transfer  passengers 1,260,965,307  1,370,358,310  109,393,003  7.98 

Total  passensers 7,168,069,947  8,040,873,482  872,803,535  10.86 

Passenger  revenue $434,242,968  $481,109,234  $i6M6,g66  9.7i 

Passenger  car-hours' 97,519,382  103,606,544  6,087,162  6.88 

Revenue  car-hours  1 98,920,758  105,127,626  6,206,868  6.91 

Total  car-hours' 99,386,330  105,697,213  6,310,883  6.97 

Miles  of  single  track 21,163.75  21,701.39  537. 6i  2.iS 

Passenger  cars  operated 2 23,601  24,895  l,29i  6.20 

tDecreases  are  indicated  by  ital  c  figures.  'Reported  by  183  companies. 
•Average  maximum  number  of  passenger  cars  in  service  daily:  Reported  by  168 
companies. 


Table  VIII — Significant  Ratios  Derived  from 
Tables  IV— VII 

201  Companies 

Increase  or 

Decreasef 

1930  1929       Per  Cent 

Railway  operating  revenue $467,265,926  $518,438,682  9,«7 

,i   Per  mile  of  single  track 22,079  23,890  7.58 

Grossincome $119,772,343  $145,122,307  17. i7 

Per  mile  of  single  track 5,659  6,687  15.37 

Passenger  revenue $434,242,968  $481,109,234  9.74 

Per  revenue  passenger,  cent* 7.75  7.62  1.71 

Per  total  passenger,  cents 6 .  06  5 .  98  1 .  34 

Per  mile  of  single  track $20,518  $22,170  7.4« 

Per  passenger  car-mile 40 .  45c  42 .  54c  i.91 

Per  CAr  operated' $15,424  $16,088  i.l3 

Per  passenger  car-hour' $3.83  $4.00  i.26 

Revenue  passengers 5,605.874,725  6,316,638,721  11.25 

Per  mile  of  single  track 264,856  291,070  9.01 

Per  passenger  car-mile 5.  22  5.  59  6.62 

Per  car  operated' 192,691  205,098  6.06 

Per  passenger  car-hour 52  55  5.i6 

Total  passengers 7,168,069,947  8,040,873,482  10.86 

Per  mile  of  single  track 338,696  370,523  8.69 

Per  passenger  car-mile 6.68  7.  1 1  6.05 

Ratio,    transfer    passengers    to    revenue 

passengers,  per  cent 26 . 88  26. "il  2.13 

Revenue  car-miles 1,111,320,417  1,171,243,656  5.12 

Per  mile  of  single  track 52,511  53,971  2.71 

Per  car  operated' 39,523  39,245  0.71 

Per  car-hour 9.53  9.44  0.95 

Car-hours*     98,920.758  105,127,626  5.91 

Per  car  operated" 4.066  4,039  0.67 

tDecreases  are   indicated  by   -tal'C  figures.      'Reported   by    168  companies. 
^Reported  by  183  companies.    'Reported  by  155  companies. 


Table  VI — Operating  Expenses  by  Primary  Accounts 


Expenses  1 930 

Way  and  structures,  excluding  depreciation $38,375,968 


Equipment,  excluding  depreciation. 

Power,  excluding  depreciation 

Conducting  transportation 

Traffic 

General  and  miscellaneous 

Transportation  for  investment-— credit 

Total  operatiT-  expense,  excluding  depreciation. 

Depreciation 

Way  and  structures 

Equipment ^ 

Power !"!.!!!.!.. 

Undistributed  depreciation  imported  in  operating 
expense 

Total  depreciation  reported  in  operating  expense 
Depreciation  reported  as  a  deduction  from  net  in- 
come  


34,113,721 
46,357,033 
154,851,690 
2,486,858 
57,399,568 
—  249,297 


$333,529,798' 

$8,689,818 
8,720,866 
2,034,046 

3,409,378 

$22,854,108 

8,087,029 


201  Companies 


1929 

$42,234,803 
36,958,436 
48,672,438 

166,763,798 

2,580,932 

60,761,084 

—268,332 


Increase  or  Decreased 
Total  Per  Cent 


$3,858,835 

2.8H.715 

2,S15,i05 

11,912,108 

9i,07i 

3,361,516 

19,035 


$357,847,426'     $24,317,628 


$9,816,033 
8.865,785 
1,949,944 

3,488,520 

$24,120,282 

8,082,280 


$1,126,215 

1H,9I9 

84,102 

79,li2 

$l,266,ni 

4,749 


ToUl  depreciation $30,941,137  $32,202,562 

tDecreases  are  indicated  by  italic  figures.     'Includes  $194,257  undistributed  expense. 
uted  expense.    'Includes  0.01  cent  undistributed  expense. 


9.U 

7.70 
i.76 
7.1i 
3.65 
6.53 
7.09 


6.80 

11. i7 
1.6i 
4.31 

2.27 

6.25 

0.06 


-Cents  per  Car  Mile 


1930 

3.43 
3.05 
4.15 
13.85 
0.22 
5.13 
—0.02 


1929 

3.58 
3.14 
4.13 
14.15 
0.22 
5.15 
—0.02 


29.83> 

0.78 
0.78 
0.18 

0.30 

2.04 

0.72 


$1.261, '425  3.92  2.76 

'Includes  $144,267  undistributed  expense 


30.36' 

0.83 
0.75 
0.17 

0.30 

2.05 

0.68 

2.73 


Increase  or  Z>fcreosct 
Total  Per  Cent 


0.15 
0.09 
0.02 
0.30 

0.02 


0.53 


0.05 
0.03 
0.01 


0.01 
0.04 


i.l9 
2.87 
0.4S 
g.l2 

'b.39 


1.75 


6.03 
4.00 
5.88 


0.i9 
5.88 


0.03  1.10 

"Includes  0.02  cent  undistrib* 
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Fart  II — Combined  Reports  of  201  Electric  Railway  Companies  Segregated  by  Type  of  Territory  Served 

Table  IX — Income  Statement 

. Combined  City  and  Interurban  Lin«0, * 

. City  Lines,  1 1 2  Companies-— — ,. Interurban  Lines,  40  Companies .  49  Companies 

Increase  or  Decrcoaet                                            Increase  or  Decreosef  Increase  or  Decrsojsf 

1930                 1929              Total    PerCent           1930               1929        Total      Per  Cent           1930  1929              Total      PerCent 

Railway  operating  revenue $341,250,334  $371,704,170  »W,4i5*,8M      «.i9  $30,771,295  $35,751,746  »4,9«0,45i  1S.9S    $95,244,297  $1 10,982,766  «;5,7M,469  i^.i* 

Railway  operating  expense,  exclud' 

ing  depreciation 235,873,049    251,338,422    IS.ie5,373      6.15     26,711,087     28,226,672    1,515,585     5.37      70,945,662  78,282,332      7,SS6,S70    9.S7 

Net  operating  revenue $105,377,285  $120,365,748  Ii^9««,i6i    12.  i5     $4,060,208     i7,515,07A  $3,i6i,8e6  i6.05     $24,298,635  $32,700,434    $S,i01,799  eS.S9 

Net  revenue,  auxiliary  operations...            294,217             52,926         241,291   455,90         225,184         217,057           8,127     3.74        4,062,921  4,469,039         i06,118     9.09 

Taxes 22,894,008      23,976,311       1,082,303      i.Sg       1,661,487       1,868,983       207,1,96  11.10        6,140,369  6,836,405         696,0*6  iO. 78 

Operating  income $82,777,494    $96,442,363  ««,66.t,S69     It,. 17    $2,623,905    $5,873,148  «,S,?.J9,2i3  55.52    $22,221,187  $30,333,068    t8,lll,881  i6.7k 

Non  operating  income 6,806,242        6,831,669           25,i27      0.37       1,976,324       1,036,987        939,337  90.58        3,367,191  4,605,072      1,237,881  ge.SS 

Grossincome $89,583,736  $103,274,032  »23,690,296     13.26      4,600,229     U,9\0,\iS  $2,309,906  33. i3    $25,588,378  $34,938,140     $9,.?i9,762  ««.79 

Deductions  from  gross  income 56,738,578      56,806,673           68,095      0.12      9,135,294      8,542,561          592,733  6.94      22,320,650  21,927,335         393,315     1.79 

Net  income  before  depreciation.  .      $32,845,158     $46,m,i59  $13,622,201     29.32     ti,5S5,065     $1,632,1,26  $2,902,639   $3,267,728  $13,010,805     $9,7 iS, 077  7 i. 89 

Dspreciation 22,121,628      22.892,896         771,268      3.37       1,492,053       1,522,798         S0,7i5     3.02        7,327,456  7,786,868         i69,iie    1.90 

Net  income  after  depreciation. .. .     $10,723,530     $23,574,463  »72,«.50,9M    5i.51     $6,027,118  $  3,lo5,2H  $2,871,89i  $i,059.728        $5,223,937    $9,283,665 

Operating  ratio  before  depreciation 

percent 69.12              67.62               1.50       O.OI             86.81             78.95            7.86     9.96              74.49  70.54              3.95     5.60 

Ratio,    net    income    to    operating 

revenue,  per  cent 3.14  6.34  3.20    50. i7  4.71  

fDecreases  or  deficit  are  indicated  by  italic  figures. 

Table  X — Operating  Revenues  by  Primary  Accounts 

Combined  City  and  Intenu-ban  Lines, * 

. — ■ — ■ City  Lines,  1 12  Companies v Interurban  Lines,  40  Companies *  49  Companies 

Increase  or  Decreasef                                      Increase'or  Decrease^  Increase  or  Deereasef 

1930                 1929              Total    PerCent          1930               1929        Total      PerCent           1930  1929              Total      PerCent 

Transportation,  total $333, 196,278  $363,062,097  »29,«6o,W9     8.23     $29,066,323  $33,903,328  »4,«,S7,0«.5  J.(. 27     $92,138,283  t]07,642,7*i  $15,50i,i58  U.iO 

Passenger 332,095,351     361,871,713     29,776,362     8.23       18,683,049     22,226,777     3,5^3,728  15.91,       83,464,568  97,010,743     13,51,6,175  13.99 

Mail 63,578             120,672            57,09^1,7.31              85,035            80,756            4,279     5.30            208,995  206,905              2,090     1.01 

Express 36,927              43,581               6,651,16.27            639,835          766,518        126,683  16.53            843,063  1,015,496          172.i33  16.98 

Milk 422                    753                 331  i3.96              44,605            71,107          26,502  37.27              21,622  25,052              3,hS0  1S.69 

Freight 460,795           546,597           85,802  16.70        9,272,596     10,356,023    1,083,427  10.  i6        7,030,668  8,673,964      1,643,396  18.96 

Switching 124,375            145,297           20,922  H. 40           111,369          125,934         H,565  11.57           418,484  518,880         100,398  19.36 

Other  transportation  revenue 414,830           333,484           81,346  24.39           229,834         276,213         46,379  16.79            150,883  191,701            40,818  gl.t9 

Other  railway  operations 8,054,056         8,642,073          588,017     6.80         1,704,972       1,848,418        ;.4.J,44«     7.76         3,106,014  3,340,025          234,011     7.0t 

Total  railway  operating  revenue. .. .   $341,250,334  $371,704, 170  «30,4.55,«i6     8.19     ii0,77\,295  iii,75i,746  $4,980,451  13.93     $95,244,297  $1 10,982,766  «i5,7M,469  7.J.i8 
tDecreases  are  indicated  by  italic  figures. 

Table  XI — Operating  Expenses  by  Primary  Accounts 

, Combined  City  and  Interurban  Lines, * 

' ' City  Lines,  1 1 2  Companies .. Interurban  Lines,  40  Companies »  49  Companies 

Increase  or  Decrease^                                         Increase  or  Decrease'f  Increase  or  Decreosst 

Expenses  1930  1929  Total  PerCent  1930  1929  Total  PerCent  1930  1929  Total  PerCent 
Way     and     structures,     excluding 

depreciation $24,273,951     $26,542,436    $2,268,485     8.55      $4,107,864    $4,150,470       $42,606     1.03      $9,994,153  $11,541,897    $1,647,744  13.41 

Equipment,  excluding  depreciation.       24,139,267       26,161,712      2,022,445     7.73        2,247,742      2,297,885         50,143    2.18         7,726,712  8,498,839         772,127     9.09 

Power,  excluding  depreciation 32,549,314       33,821,993       1,272,679     3.76         3,687,854       3,787,580          99,726     2.63       10,119,865  11,062,865          943,000     8.6g 

Conducting  transportation 116.483,168     124,637,063       8,153,895     6.54         9,636,176     10,449,648        813,472     7.79       28,732,346  31,677,087       2,944.741     9.30 

Traffic 962,480            992,236            29,75S     3.00            866,342          936,778          70,4-56     7.52            658,036  651,918              6,118     0.94 

General  and  miscellaneous 37,413,237       39,154,475      1,741,238     4.45        6,239,189      6,695,982       456,793    6.83       13,747,142  14,910,627      1,163,485     7.80 

Transportation  for  investment,  credit      —142,625        —115,760        —26,865  23.21          —74,080        —91,671      —17,591  19.19          —32,592  —60,901        —28,309  46.48 

Total  operating  expense,  excluding 

depreciation $235,873,0491  $251, 338,4222«J5,465,*74    6.15     $26,71 1,087  $28,226,672  $1,515,585     5.37     $70,945,662  $78,282,332    $7,336,670     9.37 

Depreciation 

Way  and  structures $5,229,808       $6,209,232         979,424    15.77           202,682           232,534        $29,852  12.84       $3,257,328  »3,374,267       $116,939     3.47 

Equipment 5,792,887        5,821,738          28,8-51      0.50           808,419           834,423         26,004     3.12         2,119,560  2.209,624            90,064     4.08 

Power 1,086,301         1.010,057           76,244     7.55             30,137           26,981            3,156  11.70           917,608  912,906             4,702    0.52 

Undistributed  depreciation  reported  • 

in  operating  expense 3,409,378         3,488,520  79,J42     2.27  ....  

Total  depreciation  reported  in  oj)er- 

atingexpense $15,518,374     $16,529,547     $1,011,173     6.12       $1,041,238     $1,093,938        852,700     4.82       $6,294,496  $64,96,777          $201,301     3.11 

Depreciation  reported  as  a  reduction 

from  net  income 6,603,254         6,363,349          239,905     3.77            450,815          428,860          21,955     5.12         1,032,960  1,290,071             257,11119.93 

Total  depreciation $22,121,628    $22,892,896         77/,26«    3.37      $1,492,053    $1,522,798       830,745     2.02      $7,327,456  $7,786,868         $469,412     6.90 

tDecreases  are  indicated  by  italic  fijures.    'Includes  "Undistributed  Expense"  $194,257.    ^Includes  "Undistributed  Expense"  $144,267. 

Table  XII — Operating  Statistics 

, — . — Combined  City  and  Interurban  Lines, s 

^ — . City  Lines,  112  Companies — *      ^ — ■ Interurban  Lines,  40  Companies— .  49  Companies 

Increase  or  Decrease^                                           Increase  or  Decrease"^  Increase  or  Decrease^ 

1930                 1929                  Total      PerCent        1930               1929              Total      PerCent           1930  1929             Total      PerCent 

Passenger  car-miles 798,708,196       836,738,150      38,029,954     4.55     50,853,110      55,091,732    -4,238,622     7.69      224,082,674  239,117,305      15,034,631     6.29 

Revenue  car-miles 800,892,499        839,504,697      38,612,198     4.60     72,303,218      76,527,870      4,224,652    5.52      238,124,700  255,211,089      17,086,389     6.70 

Total  car-miles 804,134,089        843,019,286       38,885,197     4.61      74,025,997       78,386,558      4,360,561     5.56       239,912,497  257,418,961       17,506,464     6.80 

Revenue  passengers 4,474,695,644     4,987,388,77!     612,693,127  10.28     72,314,515       83,504,544    11,190,029  IS.  40    1,058,864,566      1,245,745,406    186,880.840  16.00 

Revenue  transfer  passengers.    232,847,467        277,292,221       44,444,754  16.03            74,770             75,413               64.?    0.85         12,888,606  15,023,246        2,134,640  14.21 

Free  transfer  passengers 1,133,291,824       1,230,594,178     97,302,354     7.91        2,156,273         2,269,552         113.279     4.99       125,517,210  137,494,580       11,977,370     8.71 

Total  passengers 5,873,260,262      6,531,195,329  657,955,067  iO. 07     77,957,269       89,403,896    11,446.627  12.80    1,216,852,416     1,420,274,257     203,421,841  14.M 

Passenser  revenue $332,095,351        $361,871,713  129,776,562     8.25   $18,683,049     $22,226,777    $3,543,728  16.94       $83,464,568  $97,010,743    $13,546,176  13.96 

Passenger  car-hours 75,913,6931         80,211,0061       4,297,313     5.36        1,I92,332>        l,321,658«        129,526     9.79         20,413,357'  22,073,880'       1,660,623     7.62 

Revenue  car-hours 75,972,8031        80,321,3881       4,346,585     5.41       2,064,382>       2,238,086"       i75,704     7.76        20,883,573'  22,568,152'       1,684,579     7.47 

Total  car-hours 76,291,5251         80,730,000'       4,4.?«,475     5.50        2,082,290'       2,258,401'        176,111     7.80         21,012,515'  22,708,812'       1,696,297     7.47 

Miles  of  single  track 10,574.51              10,688.72        114.21       1.07         3,278.66         3,400.55        121.89    S.69           7,310.58  7,612.12            301.54     S.9S 

Passenger  cars  operated 18,554'                19,306'                752    3.90                  560<                624<                64  iO. 26                  4,487«  4,965«                478    9. 63 

tDecreases  are  indicated  by  italic  figures.  'Reported  by  1 08  companies.  'Average  maximum  number  of  passenger  cars  in  service  daily :  Reported  by  98  companies.  'Reported 
by  29  companies.  *Average  maximum  number  of  passenger  cars  in  service  daily:  Reported  by  29  companies.  'Reported  by  46  companies.  6.\verage  maximum  number  of  passen- 
ger cars  in  service  daily:   Reported  by  4 1  companies. 


Electric  Railway  Journal — June,  1931 
303 


penses  increased  to  $70,332,148,  or  1.31  per  cent.  The 
principal  reason  for  this  increase  was  the  expansion  of 
bus  service  referred  to  in  a  previous  paragraph.  The 
lines  were  extended  to  cover  644  additional  miles  of 
roadway,  or  5.72  per  cent.  A  certain  portion  of  this 
expansion  was  for  the  replacement  of  rail  lines  which 
for  one  reason  or  another  were  abandoned. 

It  was  not  found  possible  to  carry  the  combined  oper- 


ating statements  farther  than  the  determination  of  net 
revenue.  Many  of  the  properties  are  operated  in  con- 
junction with  other  utilities  and  the  net  revenues  from 
the  various  departments  are  consolidated.  These  general 
statements,  however,  show  the  principal  results  of  op- 
eration for  the  year  and  indicate  clearly  the  situation 
confronting  the  properties. 

For  the  purpose  of  following  through  the  distribution 


Table  XIII — Income  Statements  in  Cents  Per  Car-mile 


Railway  operating  revenue 

Kailway  operating  expense,  excluding  depre- 
ciation   

Net  operating  revenue 

Net  revenue,  auxiliary  operations 

Taxes 

OperatinK  income 

Non  operating  income 

Gross  income 

Deductions  from  gross  income 

Net  income  before  depreciation 

Depreciation 

Net  income  after  depreciation 1 .  33 

tDecreases  or  deficits  are  indicated  by  italic  figures. 


1930 

City    Lines— — . 

1 1 2  Companies 

Increase  or 
Decreiisei 
1929              Per  Cent 

1930 

—Interurban  Lines— — ■ . 

40  Companies 

Increase  or 
Decrease^ 
1929             Percent 

1930 

-Combination  Lines- — ■ 

49  Companies 

Increase  or 
Decreofe^ 
1929            Per  Cent 

42.43 

44.09                    .S.77 

41.56 

45.61 

s.ss 

39.70 

43.11               7.91 

29.33 

29.81                    1.61 

36.08 

36.01 

0.19 

29.57 

30.41                2.76 

13.10 
0.04 
2.85 

14.28                  8.S6 
0.01               300.00 
2.83                  0.71 

5.48 
0.30 
2.24 

9.60 
0.28 
2.39 

ig.9S 
7.14 
6.S8 

10.13 

•     1.69 

2.56 

12.70            20. 2i 
1.74              2.87 
2.66              S.76 

10.29 
0.85 

11.44              lO.or, 
0.81                   4.94 

3.54 
2.67 

7.49 
1.33 

.52.  7i 
100.75 

9.26 
1.41 

11.78            Sl.,?.9 
1.79            SI. 'US 

11.14 
7.06 

12.25                  9.06 
6.74                  4.75 

6.21 
12.34 

8.82 
10.90 

29.  M 
13.21 

10.67 
9.31 

13.57            SI. .17 
8.52              9.27 

4.08 
2.75 

5.51                 tS.95 
2.71                   1.48 

6.  IS 
2.01 

e.08 

1.95 

'3:68 

1.36 
3.05 

5.05             7.J.rt7 
3.02              0.99 

2.80 


8.11, 


4.03 


2.03 


Combination 

49  Companies 

Increase  or 

I)ecrea.^e  t 

1929 

Per  Cent 

4.48 

6.92 

3.30 

S.i-t 

4.30 

1 .  86 

12.31 

i'.lSX 

0.25 

8.00 

5.79 

l.Sl 

—0.02 

O.BO 

Table  XIV — Operating  Expenses  in  Cents  Per  Car-mile 

' ^'*y    Lines — • — ■ .- — ■ — Interurban  Linei 

1 1 2  Companies  40  Companies 

Increase  or  Increase  or 

Decrease'f  Decreatfef 

1930                1929               Percent  1930  1929  Per  Cent            1930 
Expenars — 

Way  and  structures,  excluding  depreciation       3.02                3.15                    i.l-i  5.54  5.29  4.73                4.17 

Equipment,  excluding  depreciation 3.00                3.10                    •».?.?  3.04  2.93  3.75                3.22 

Power,  excluding  depreciation 4.05                4.01                     1.00  4.98  4.83  3.11                4.22 

Conducting  transportation 14.49              14.78                    I  .!)i:  13.02  13.33  «..».»              11.98 

Traffic 0.12              0.12               1.17  1.21  -J. .11               0.27 

General  and  miscellaneous 4.65                4.64                    0.22  8.43  8.54  1.S9                5.72 

Transportation  for  investment-credit ^0.02           — 0.01                 100.00  —0.10  — 0.12  16.67           —0.01 

Total     operating      expenses,     excluding 

depreciation 29.33'            29.81'                   t.6l  36.08  36.01  0.19              29.57 

Depreciation — 

Way  and  structures 0.65                0.74                  11.16  0.27  0.30  10.00                1.36 

Equipment 0.72              0.69                  4.35  1.09  1.07  1.87              0.88 

Power 0.14              0.12                 16.67  0.04  0.03  33.33              0.38 

Undistributed  depreciation  reported  in 

operating  expense 0.42               0.41                    2.44  ....  ....                 .... 

Total  depreciation  reported  in  operating 

expense 1.93                1.96                    1 . '.i  1.41  1.40  0.71                2.62 

Depreciation  reported  as  a  deduction  from 

net  income 0.82               0.76                    7.89  0.61  0.54  12.96                0.43 

Total  depreciation 2.75               2.72                   1.10  2.02  1.94  4.12               3.05 

t  Decreases  are  indicated  by  italic  figures.     >  Includes  0.02  cent  undistributed  expense.     '  Includes  0.02  cent  undistributed  expense. 


30.41 


1.31 
0.86 
0.35 

3.82 
2.33 
8.57 

2.52 

3.97 

0.50 

ILOO 

3.02 

0.99 

Table  XV — Significant  Ratios  Derived  from  Tables  IX — XIV 

■ City  Lines,  1 12  Companies- ^  . — Interurban  Lines,  40  Companies —  Combination  Lines,  49  Companies 

Increase  or  Increase  or  Increase  or, 

Decrea^e^  Derreatief  llecrease': 

1930                    1929        Per  Cent  1930  1929        Per  Cent  1930  1929        Per  Cent 

Railway  operating  revenue $341,250,334     $371,704,170       8.19  $30,771,295  $35,751,746     l-i.'J-l  $95,244,297  $110,982,766  H.18 

Per  mile  of  single  track 32,271                 34,775        7.Z0  9.385  10.514     10. 7i  13.028  14.580  10. 6i 

Grossmcome $89,583,736     $103,274,032     H.i6  $4,600,229  $6,910,135     .J.J.jf  $25,588,378  $34,938,140  J6.76 

Per  mile  of  smgle  track 8.472                  9.662     11. -K  1.403  2.032     .iO.96  3.500  4,590  :'.?.75 

Passenger  revenue $332,095,351     $361,871,713       8 .  Z3  $18,683,047  $22,226,778     75. 9J  $83,464,568  $97,010,743  Ii.96 

Per  revenue  passenger,  cents ,      7.42                    7.26       2.20  25.84  26.62       2.93  7.88  7.79  1.16 

Per  total  passenger,  cents 5.65                    5.54        1.99  23  97  24.86       S.aS  6.86  6  83  0.44 

Per  mile  of  single  track $31,405               $33,855       7.21,  $5,698  $6,536     12. 8i  $11,417  $12,744  10.il 

Per  passenger  car-mile,  cents 41.58                  43.25       S.86  36.74  40.35       ».9-i  37  25  40   57  8.18 

Per  car  operated '$15,118             '$15,681        S.--,9  '$24,102  '26,230       H.ll  '$15,609  3$I6.397  1,.81 

Per  passenger  car-hour '$3.92                «$4.05       -i.Sl  nb  lb  '$6.75       7.i?6  »$3  62  ^$3  92  7.65 

Revenue  passengers 4,474,695,644 -4.987,388,771     10.28  72,314,515  83,504,544     IS.iO      1,058,864.566  1,245.745.406  IS.OO 

Per  mile  of  single  track 423,159              466,603       9.31  22,056  24,556     10.18  144,840  163,653  11.50 

Per  passenger  car-mile 5. 60                    5.96       6.01,  1.42  1.52       6..5«  4.73  5.21  9.21 

Per  car  operated '194,275             '206,646       .1.99  '83,554  '90.955       8.H  '199.762  '213,428  6.1,0 

Per  passenger  car-hour <54                       157       .5   26  '20  '21        4  76  M7  '51  7.8k 

Total  passengers 5,873,260,262    6.531,195,329     10.07  77,957,269  89,403,896     IS. 80      1,216,852,416  1.420,274.257  !,.3g 

Per  mile  of  single  track 555,417              611.036       9.10  11,117  26.291        9.-56  166.451  186,581  70.79 

Per  passenger  car-mile 7.35                    7. 81        5.89  1.53  1.62       -5. .56  5.43  5.94  8.59 

Ratio.Hransf  er  passengers  to  revenue  passengers, 

percent 30. 53                  30.23       0.99  3.09  2.81        9.96  13.07  12.24  6.78 

Revenue  car-miles 800,892,499       839,504.697       1,.60  72.303,218  76,527.870       .5.;.'  238,124,700  255,211.089  6.70 

Per  mile  of  single  track 75.738                 78,541        J. .57  22.053  22,505       2.01  32,573  33,528  2.85 

Per  car  operated 136.379               136,307       0.20  '95,900  '91.396       4.93  '45,486  '44.118  3.10 

Percar-hour .935                  .927       0.86  '13.17  '13    14       0.23  '9.80  '9.69  1.14 

Revenue  car-hours '75,972,803        '80,321,388       5 .  il  '2,064,382  '2.238.086       7.76  '20,883.573  '22,568,152  7.1,7 

Per  car  operated 63.923                 63,915       0.20  '7,377  '6.666      10.67  S4,504  •4,395  2.48 

tDecreases'are  indicated  by 'tl/tc  /ijures.     iReportcd  by  98  comoanies.     'Reported  by  29  companies.  'Reported  by  41  companies.     'Reported  by  108  companies. 

•Reported  by  46  companies.    iReported  by  94  companies.    '  Reoorted  by  23  companies.    'Reported  by  38  companies. 
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of  the  various  accounts  where  it  is  possible,  Tables  IV- 
VIII,  constituting  Part  I  of  the  statistics,  were  pre- 
pared from  the  statements  of  201  electric  railways.  These 
companies  either  operate  electric  railways  exclusively,  or 
else  separate  the  electric  railway  departments,  so  that  the 
figures  reflect  the  operations  of  rail  lines  alone.  The 
New  York  rapid  transit  companies  were  excluded  from 
these  tables,  since  they  furnish  a  special  form  of  service, 
and  the  magnitude  of  the  figures  is  such  that  they  would 
overshadow  all  the  others  and  so  distort  the  results  for 
the  remainder  of  the  industry. 

Revenues  of  these  201  companies  fell  by  $51,172,756 
to  $467,265,926,  or  9.87  per  cent  below  1929.  The 
analysis  of  the  revenues  by  primary  accounts  given  in 
Table  V  indicates  that  the  miscellaneous  sources  of 
revenue,  such  as  mail,  express  and  freight,  suiTered  more 
than  the  passenger  business.  This  again  is  a  measure  of 
the  recession  of  industrial  activity,  and  indicates  that  the 
fundamental  business  of  the  electric  lines,  that  of  haul- 
ing passengers,  suffered  considerably  less  than  the  other 
departments. 

Retrenchments  amounting  to  $24,317,628  brought  the 
total  operating  expense  of  this  group  down  to  $333,529,- 
798,  a  decrease  of  6.80  per  cent.  In  other  words,  the 
savings  accounted  for  almost  one-half  of  the  loss  of 
revenue,  so  that  the  net  was  oft"  only  $26,855,128,  or 
16.73  per  cent.  While  this  was  a  serious  loss,  it  must 
be  remembered  that  operating  expense  had  been  reduced 
to  some  extent  in  1929  and  previous  years. 

Referring  to  Table  VI,  it  will  be  seen  that  the  greatest 
reduction  was  made  in  the  conducting  transportation  cfc- 
count.  The  saving  of  $11,912,108  accounts  for  nearly 
half  of  the  total.  Other  substantial  savings  of  varying 
amounts  were  made  in  every  department. 

Operating  statistics  are  given  in  Table  VII,  and  sig- 
nificant ratios  derived  from  them  are  shown  in  Table 
VIII.  It  will  be  noted  that  there  was  a  gain  of  1.71  in 
the  revenue  received  from  each  paying  passenger,  the 
average  fare  being  7.75  cents.  While  there  was  a  re- 
duction of  5.12  per  cent  in  revenue  car-miles,  the  reduc- 
tion in  revenue  car-hours  was  greater,  being  5.91  per 
cent.  This  is  equivalent  to  an  increase  in  schedule  speed, 
the  car-miles  per  car-hour  going  up  to  9.53  for  the  year. 
Greater  use  was  made  of  the  equipment  actually  oper- 
ated, as  both  the  car-miles  and  the  car-hours  per  revenue 
car  were  increased  for  the  year.  This  is  remarkable  in 
view  of  the  reduction  in  car-hours  and  car-miles.  It 
means  that  the  companies  were  able  to  make  greater  use 
of  the  best  of  the  equipment,  and  so  retire  the  older 
and  slower  cars. 

Part  II  of  the  survey  is  a  further  segregation  of  the 
accounts  of  the  201  companies  by  type  of  road.  In  this 
are  included  112  companies  operating  city  lines  exclu- 
sively. 40  companies  operating  interurbans  exclusively, 
and  49  companies  with  a  combination  of  city  and 
interurban  or  suburban  lines  which  could  not  be  sepa- 
rated. The  city  lines,  which  formed  the  largest  group 
by  far,  made  a  much  better  showing  than  the  others, 
revenues  being  down  only  8.19  per  cent  as  compared 
with  a  loss  of  13.93  per  cent  for  the  interurban  group 
and  14.18  per  cent  for  the  combination  group.  This 
diiTerence  must  be  taken  in  connection  with  the  reduc- 
tion in  expense,  which  was  6.15  per  cent  for  the  city 
group,  5.97  per  cent  for  the  interurban  group,  and  9.37 
per  cent  for  the  combination  group.  In  net  revenue 
the  interurbans  made  by  far  the  poorest  showing,  with  a 
reduction  of  46.05  per  cent.     As  a  group  they  showed 


a  net  deficit  after  depreciation  amounting  to  $6,027,118, 
whereas  the  city  group  showed  a  net  income  of  $10,723,- 
530  after  depreciation. 

Further  analysis  of  the  accounts  of  the  three  groups 
of  properties  is  made  in  Tables  X  to  XV.  In  general, 
it  will  be  seen  that  the  figures  are  approximately  parallel. 
Expenses  per  car-mile  for  the  city  properties  amounted 
to  29.33  cents,  for  the  interurbans  36.08,  and  for  the 
combination  systems  29.57.  The  car-mile  costs  varied 
but  little  from  those  for  the  preceding  year.  It  is  note- 
worthy that  the  amounts  charged  to  depreciation  were 
increased  for  all  types  of  properties,  showing  that  there 
was  no  tendency  to  skimp  in  this  account  in  order  to 
make  a  favorable  showing. 


London  Underground  Tests 
Passengers'  Honesty 

LONDON  subway  passengers,  on  the  whole,  are  an 
■J  honest  lot.  As  a  result  of  one  day's  special  obser- 
vation at  one  of  the  biggest  subway  stations,  Trafalgar 
Square  Station,  only  five  persons  were  caught  trying  to 
avoid  payment  of  the  proper  fare.  The  Underground 
has  been  seeking  to  save  time  at  a  number  of  the  busiest 
stations,  including  Trafalgar  Square,  by  making  them 
"open"  stations.  Passengers  take  their  own  tickets  at 
automatic  machines,  and  pass  through  without  any  ex- 
amination being  made  at  the  barriers.  Hitherto  inspec- 
tors at  the  barriers  punched  all  tickets  as  the  passengers 
passed  through. 

On  the  day  of  the  test  several  inspectors  were  placed 
on  special  duty  at  the  bottom  of  the  escalators  examining 
tickets.  The  five  passengers  caught  cheating  showed 
season  tickets  or  return  workmen's  tickets  entitling  them 
to  start  their  journey  from  the  next  station,  and  they 
should  have  taken  another  penny  (2-cent)  ticket  on  en- 
tering the  station.  At  the  bottom  of  the  escalator  they 
were  given  the  choice  of  returning  to  the  entrance  and 
booking  the  penny  ticket,  or  promising  to  pay  the  penny 
at  the  end  of  their  journeys.  All  chose  the  latter  alterna- 
tive. They  were  followed  and  each  left  the  station  at 
the  other  end  without  paying.  They  were  arrested  and 
fined. 

In  commenting  on  the  results  of  this  experiment,  an 
Underground  official  said : 

There  is  a  tradition  of  fair-dealing  among  passengers,  and 
this  becomes  obvious  when  you  deal  with  millions  of  them,  ss 
we  do  every  day.  Of  course  there  are  always  a  few  who  won't 
play  the  game.  But  we  have  a  system  of  inspection  that  quickly 
finds  them  out,  and  it  would  be  absurd  to  do  away  with  the 
automatic  ticket  machines  because  of  those  few  people. 

The  open-station  system  was  first  introduced  with  the  starting 
of  the  escalators.  The  escalators  made  it  simple  for  the  pas- 
senger to  get  straight  from  the  street  to  the  platform  level.  They 
did  not  have  to  wait  for  the  elevators.  The  ticket  machines 
helped  to  solve  the  other  difficulties — the  difficulties  of  the  heavy 
traffic  at  rush  hours,  the  difficulties  of  handling  the  queues  at  the 
booking  offices  and  of  handing  out  change  to  thousands  of  people. 
The  machines  eased  this  situation.  Regular  travelers  knew  how 
much  their  tickets  cost.  It  was  simple  for  them  to  put  their 
pennies  into  the  slot  and  get  the  tickets  for  themselves.  Then 
they  could  go  straight  down  the  escalator  without  queueing  up 
at  the  booking  offices. 

Even  now,  however,  the  stations  are  not  really  "open"  ones. 
The  tickets  are  still  examined  at  the  barrier,  except  on  certain 
occasions  when  the  ticket  man  is  called  away.  And  in  addition 
to  that  we  have  our  own  methods  of  detecting  frauds.  The 
"open"  system  has  been  a  success.  More  than  100,000,000  pas- 
sengers per  annum  get  their  tickets  from  the  machines.  We 
could  hardly  stop  the  thing  now  because  of  a  few  black  sheep. 
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Cincinnati  Eliminates 
Unnecessary  Poles 


Co-operative  planning  by  the  city  and 
various  utilities  has  resulted  in  marked 
improvement  in  appearance  of  streets 


pi    '2'collor 


c 


Standard  7-6-5-in.  pole  used 
jointly  by  Cincinnati 
Street  Railway  and  city 
of  St.  Bernard 


O-OPERATION  be- 
tween the  city,  the 
street  railway,  and 
other  pubHc  utilities  has 
made  notable  progress  in 
Cincinnati  in  recent  years. 
Instead  of  each  tenant  of 
the  street  constructing  its 
service  lines  independently 
of  the  city  and  of  other  companies,  work  of  this  char- 
acter has  been  efifectively  co-ordinated.  Engineers  repre- 
senting the  various  interests  have  been  specially  inter- 
ested in  ways  to  improve  the  appearance  of  the  streets 
as  well  as  their  efficiency.  This  was  particularly  mani- 
fest in  an  eflfort  to  eliminate  unnecessary  poles.  Under 
the  sponsorship  of  Edgar  Dow  Oilman,  director  of  public 
utilities,  and  R.  J.  Stock,  electrical  engineer  of  the  de- 
partment of  public  utilities,  this  has  been  done  in 
many  locations. 

One  of  the  most  notable  examples  of  this  work  was  on 
Reading  Road,  one  of  the  city's  principal  thoroughfares, 
extending  northwardly  connecting  the  downtown  portion 
of  the  city  with  Avondale  and  Bond  Hill,  a  portion  of 


Reading  Road,  Cincinnati,  as  it  formerly  appeared  with  separate  poles  for  various  purposes 


U.  S.  Highways  25  and  42.  Previous  to  the  improvement, 
there  was  a  multiplicity  of  poles  of  various  shapes  and 
sizes,  and  uneven  spacing  along  both  sides  of  the  thor- 
ou'ghfare.  Some  of  the  poles  were  iron,  and  some  were 
wood.  They  were  of  different  heights  and  diameters. 
There  were  also  .some  boulevard  light  standards,  and  some 
traffic  light  standards.  In  many  instances  the  boulevard 
li^ts  were  only  18  in.  from  a  large  diameter  pole,  which 
materially  cut  down  the  illumination  to  the  street.  Cross- 
ing the  street  overhead,  were  hundreds  of  service  wires 
for  house  connections,  as  the  secondary  power  and  light 
wires  were  only  on  one  side  of  the  street. 

When  repaving  was  undertaken  a  short  time  ago,  the 
plans  called  for  the  widening  of  the  street,  which  meant 
that  all  the  poles,  boulevard  light  ducts,  foundations,  and 
cables  had  to  be  moved  back  to  clear  the  new  curbing. 
This  involved  the  expenditure  of  a  considerable  amount 
of  money  on  the  part  of  the  utility  companies,  as  ordi- 
nances and  contracts  provide  that  the  expense  of  such 
work  be  borne  by  them.  It  was  felt  that  the  appearance 
of  the  street  could  be  improved  by  eliminating  all  of  the 
unnecessary  poles.  The  joint  use  of  poles  seemed  to 
be  the  most  satisfactory  solution  of  the  problem. 

The  plan  adopted  resulted 
in  a  single  pole  line  on  each 
side  of  the  street,  reducing 
by  more  than  half  the  origi- 
nal number  of  poles  along 
the  thoroughfare.  Iron  poles 
were  placed  on  one  side  of 
the  street  and  wooden  poles 
of  "Black  Jack"  type  oppo- 
site the  iron  poles  on  the 
other  side.  The  railway 
feeders,  a  boulevard  light 
wire,  trolley  span  wires,  and 
a  three-insulator  rack  sup- 
porting secondary  power 
and  light  conductors  and  an 
ornamental  bracket  equipped 
with  an  inverted  boulevard 
light  are  carried  on  the  iron 
poles. 
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Three-phase.  4,300-voIt  power  lines,  a  boulevard  light 
wire,  a  three-insulator  rack  supporting  secondary  power 
and  light  conductors,  trolley  span  wires,  and  an  orna- 
mental bracket  supporting  an  inverted  boulevard  light  are 
carried  on  the  wooden  poles.  Secondary  power  and  light 
conductors  on  both  sides  of  the  street  eliminate  all  con- 
ductors crossing  the  thoroughfare  overhead  for  house 
connections. 

Instead  of  using  the  same  boulevard  light  glassware, 
which  was  a  16-in.  diameter  ball  type  and  not  very 
efficient,  the  lamps  were  equipped  with  Holophane  dome 
refractors.  The  lighting  fixture  consists  of  an  orna- 
mental 36-in.  cast-iron  bracket,  a  cast-iron  fixture  with 
6.6-amp.  2,5(X)-lumen  series  lamp  and  dome  refractor. 
The  mounting  height  of  the  lamps  is  16  ft.  as  against 
12  ft.  in  the  original  installation.  Practically  all  the  light 
given  from  the  lamps,  neglecting  that  absorbed  by  glass- 
ware, etc.,  is  used  to  light  the  street,  whereas  in  the 
original  installation,  which  consisted  of  the  lamp  and 
round  glass  mounted  upon  standards,  much  of  the  light 
was  directed  upward. 

Other  important  streets  improved  in  a  manner  identi- 
cal to  Reading  Road  included  McMillan  Street,  prinicipal 
crosstown  artery,  from  May  Street  to  Peebles  Corner, 
and  Montgomery  Road,  highway  leading  from  Walnut 
Hills  through  Norwood,  Pleasant  Ridge  and  Silvertown 
to  Deer  Park,  a  part  of  the  State  Route  No.  3.  on  which 
unnecessary  poles  were  eliminated  from  Lester  Road  to 
Woodmont  Avenue.  Another  pole  elimination  was  ac- 
complished on  Erkenbrecker  Avenue,  a  crosstown  street 
which  connects  the  Cincinnati  Zoological  Garden  with 
Burnet  Avenue.  The  construction  here  differs  from  that 
on  Reading  Road,  McMillan  Street  and  Montgomery 
Road  in  that  iron  poles  are  used  on  both  sides  of  the 
thoroughfares.  This  was  possible  because  there  were  no 
4,3(X)-voIt  three-phase  lines  to  be  accommodated.  In 
this  installation  the  poles  are  all  the  same  and,  of  course, 
present  a  somewhat  better  appearance  than  the  other 
installations. 

St.  Bernard,  Ohio,  a  thriving  little  city  with  a  popula- 
tion of  about  8,000,  which  is  entirely  surrounded  by  the 
City  of  Cincinnati,  accomplished  an  excellent  job  of  pole 
elimination  on  its  principal  thoroughfare  at  which  time 
hundreds  of  useless  poles  were  removed.  Through  con- 
tract and  lease  with  the  Cincinnati  Street  Railway,  orna- 
mental steel  poles  37  ft.  long,  each  pole  having  a  cast 
iron  ornamental  base  42  in. 
high,  were  installed  with 
equipment  for  all  forms  of 
service  on  the  one  pole  line. 
This  includes  the  boulevard 
lighting  system,  numerous 
electric  service  lines,  high- 
tension  wires,  trolley  and 
feed  wires,  fire  alarm  cir- 
cuits and  signal  circuits. 
Telephone  lines  in  St. 
Bernard  are  underground  as 
in  Cincinnati. 

Each  pole  carries  a 
1,000  cp.  lighting  unit, 
spaced  100  ft.  apart.  This 
illumination,  together  with 
the  elimination  of  the  forest 
of  poles  and  maze  of  over- 
head wires  has  transformed 
a  dismal  street  into  a  white- 


Section  of  East  Fifth  Street  where  span  wires  are  attached 
directly  to  the  walls  of  the  Hotel  Gibson 


way  thoroughfare.  The  special  poles  and  equipment  were 
designed  by  the  Electric  Railway  Equipment  Company. 
Each  pole  has  a  pole  top  current  transformer  and  a  four 
pin  crossarm  for  the  series  boulevard  light  circuit.  In 
order  that  every  other  lamp  may  be  extinguished  at 
midnight,  the  lamps  are  arranged  on  two  different  cir- 
cuits. Directly  below  this  crossarm  is  a  four-spool  Hub- 
bard rack  for  distribution  service.  Below  the  Hubbard 
rack  on  one  side  of  the  street  is  a  four-pin  pressed-steel 
crossarm  for  the  railway  feeders,  and  directly  below  this 
crossarm  is  the  span-wire  collar,  24  ft.  above  the  curb. 

On  some  of  the  city's  most  important  downtown 
streets,  such  as  Fourth  Street,  poles  have  been  entirely 
eliminated  except  for  street  lighting,  as  trolley  supporting 
span  wires  are  attached  direct  to  buildings.  For  example, 
the  new  48-story  Carew  Tower  at  Fifth  and  Vine,  just 
completed,  uses  the  span  wire  attachment  plan. 

Because  railway  operation  in  Cincinnati  utilizes  two 
trolley  wires,  the  overhead  construction  must  be  more 
rugged  than  would  otherwise  be  required.  Despite  the 
problem  thus  created,  the  program  of  pole  elimination 
is  progressing  steadily  and  satisfactorily. 


Improved  appearance  of  Reading  Road  after  installation  of  joint  poles  and  elimination 

of  those  no  longer  needed 
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Condensed  Financial  Reports  of  Electric  Railway  Properties,  1930-1929 

AIL   Figures   Are    in    Dollars,    Unless    Otherwise    Indicated 


Railway  operating  revenue 
Railway  operatinR  expenses 

Anburn  &  Northern 
Eleolrir  R.R., 
Syracuse,  N.Y. 

1930                    1929 
23,655                25.522 
25,725               27,427 

e.OTO-                1,905 
2.187                 2,225 

i,Sn7                    i.lS9 
47                      54 

Bamberg 

Kaili 

Salt  Lake 

1930 
511,474 
450,22! 

61,253 
36,500 

ter  Electric 

■oad. 

City,  Utah. 

1929 
567.224 
453,3921 

113,831 

Beaver  Valley 

Co 

New  Brigl 

1930 
99.692 
77,942 

Motor  Coach 

iton.  Pa. 

1929 
108.618 
85.381 

23.237 
577 

22,660 
6 

22.666 
14.852 

7.814 
0.786 

Beave 

Trad 

New  Brig 

1930 
476,824 
322,610 

r  Valley 
Inn  Co., 
hton.  Pa. 

1929 
540.440 
359.220 

181.220 
4.303 

Boston.  Won 

New  York  .Sli 

Framlnghai 

1930 
786.763 
661.792 

124.971 
18.320 

43.271' 
4.176 

pester  & 
rcet  By., 
ni,  Ma-^s. 

1929 
741.028 
609.028 

Net  revenue,  railway  oper. . 

21,750 
1,010 

20,740 
4 

154,214 
3,724 

132.000 
18.294 

— 

24,753 
4,249 

150,490 
2.709 

176.917 
2.905 

71.408' 

Non-operating  income 

12.816 

i,309 

i,075 

29.002 
95.420 

66MS 
0.880 

20,744 
14,243 

153.210 
177.169 

B3,969 
0.676 

179.822 
175.801 

4.021 
0.665 

47.447 
37,537 

84,224 

Deduct,  from  gross  income . 

55.408 

6,500 
0.782 

9.909 
0.841 

18.816 

Operating  ratio 

1,087 

1.075 

0.799 

0.822 

Railway  operating  revenue 
Railway  operating  expenses 

CalirornU  » 

Cable  B. 

San  Francis 

1930 
456,661 
426,696 

29,965 
29,329 

Hreet 
R., 
ICO,  Cal. 

1929 
494,344 
432,936 

Chicaeo,  Aurora  &  Elgin 

R.R., 

Chicago,  lU. 

1930                1929 
2,661,062           2,807,829 
2,390,8341         2,550,531' 

Chicago  Motor 
Chica 

1930 
5.806.178 
4.088.032 

'  Coach  Co., 
go.  III. 

1929 
6.870. 1 36 
5.373.967 

I.4'>6,I6') 
398,542 

480,828' 
29.557 

Connectl 
New  Have 

1930 
11,956.815 
9,086.521 

2.870.294 
554.094 

cut  Co., 
n.  Conn. 

1929 

13.399.101 
10.546.907 

Des  Moines  i 

Iowa  R 

Ors  Molni 

1930 
391,839 
392,261' 

i.  Central 
.R.. 

?s,  Iowa 
1929 
465,072 
435,896' 

Net  revenue,  railway  oper. . 
Taxes '■■•■ 

61,408 
34,561 

1. 718.146 
471.708 

744.587' 
16.471 

2.852.194 
678.173 

2.174.021 
146.046 

2.321.068 
1.289.727 

1.030.341 
0.787 

257.298 
292.712 

550.010 
476.098 

73,912 

635      • 
11.527 

26,846 
12.466 

270,228 
286,952 

2.316. 2')0 
163.084 

2.479.284 
1.260.494 

71,0(19' 

48,47«< 

Non-operatinK  income 

12,162 

39.312 
62 

557.180 
576.477 

19.g97 

761.058 
2)9.147 

510.385 
149.278 

7I,0H9 
128,054 

iOU.lJ-! 

il.i7t 

Dedupt.  from  gross  income. 

128:i2l 

12.162 
0.935 

39.250 
0.876 

551,911 
0.704 

361.109 
0.782 

1.218.790 
0.759 

170,59S 

Operating   ratio 

Railway  operating  revenue 
Railway  operating  expenses 

Des  Moines  K 
Des  Moines, 

1930 

2.041.628 

266.389 

allway, 
Iowa 

1929 

Empire  State 
Syracuse, 

1930 

23.655 

25,725 

RaUroad, 
,N.T. 

1929 
25.522 
27.427 

;.90j 
2.225 

i,>!9 
54 

Evanston  Railway, 
Evanston,  III. 

1930                  1929 
332.495              354.703 
215.398'            236.783' 

EvansvUie  i 

Valley  B 

EvansvUie, 

1930 
274.299 
246.038' 

i.  Ohio 
*-. 
,  Ind. 

1929 

Fonda,    Johnsto 

GioversviU( 

GioversvUle, 

1930 
922.123 
744.265 

177,858 
57.640 

wn    & 
B  R.R., 

,  N.Y. 
1929 

1.025.933 

760  871 

Net  revenue,  railway  oper. . 

775.239 
168.000 

1.070 
2.187 

47 

i.S09 

265  061 

70  775 

607.239 

117.096 

117.920 

28.261 

120.218 
87.152 

207.370 
355,957 

0.807 

194  285 

Non-operating  income 

122,767 

117.920 
75.963 

41,958 

607,239 
713,005>      . 

lor,.767 
0.620 

4,07o 

117,096 
39,562 

77,534 

28.261 
24.454 

317.053 

Deduct,  from  gross  income. 

381  130 

3,807 

6^.077 
0  74 

1.087 

1.075 

Railway  operating  revenue 
Railway  operating  expenses 

Harrlsburg  Ra 
Harrlsburg, 

1930 
1.482.178 
1,162.4971 

ilnays. 
Pa. 

1929 
1.628.222 
1.152.999' 

Holyoke  Street  Ry.,       Johnstown    Traction    Co., 
Holyoke,  Mass.                     Johnstown,  Pa. 

1930                   1929                   1930                   1929 
567,074              703,745              988,054           1,083,724 
526,346'            618,709'            657,465'            732.599' 

Lehigh  Valley 

Transit  Co.. 

Alientown,  Pa. 

1930                   1929 
3,803,254          4,220,636 
2.788.702'         3.022.681' 

Lethbridge  Mun 
I>ethbrldge, 

1930 

53,817 

49,065 

icipal  By., 
Alia. 

1929 

62.206 

50,912 

Net  revenue,  railway  oper. . 

1,014,552 
196,321 

4,752 

Non-operating  income 

319.681 
82.136 

401.818 
296.901 
104.917 

475.223 
78.237 

553.460 
303.931 
249,529 

40,728 
23.136 

63.865 
82.234 

18,369 

85.036 
24.429 

109.465 
82.605 
26.860 

280,589' 

301,125' 
19,741 

320,866 
196,800 
124,066 

1,197,955 
177,942 

1.375,897 
873.693 
502.234 

11,294 

280,589 

203.480 

77.109 

1.210.874 
770.256 
440.618 

4.752 
310.17 

11.294 

Deduct,  from  gross  income. 

31.020 

I9,7S6 

Operating  ratio 

Railway  operating  revenue 
Railway  operating  expenses 


Levis  Tramways, 
Levis,   P.Q.,   Canada 

1930  1929 

159.959  173,361 

127,689'  134,161' 


Lincoln  Traction  Co., 
Lincoln,  Neb. 

1930  1929 

420,117  474,997 

403,253'  415,779' 


Market  Street  Ry.,        Memphis  Street  Railway, 
San  Francisco,  Cai.  Memphis,  Tenn. 

1930  1929  1930  1929 

9.196.340  9.590,194  2,652,932  2,915,090 

7,286,745  7,469,478  1,874,778'  1,997,052' 


New  York  &  Stamford  By., 
New  York,  N.Y. 

1930  1929 

0  1,362 

35,138  9,831 


Net  revenue,  railway  oper. . 

1,909,595 
556,000 

2,120,716 
595.000 

So,138 
4.942 

8,ie9 
3  931 

5.996' 
1,410 

59.218 
2.139 

918,038' 
792 

12.587' 
1,384 

13.864 
3.717 

17.581 
44,047 

«6.4«e 

1.353,595 
20,523 

1,374,118 
1,195.212 

1,525,716 
22,522 

524,876' 
861 

iO.lOO 
148.772 

IS,  too 

Non-operating  income 

137,140 

7,406 
6,583 

13.971 
12.397 

1.574 

61.357 
48,194 

13.163 

1,548.268 
1.255,783 

525,737 
550,652 

674,262 
528.343 

145,919 

108.672 
127.951 

124,740 

Deduct,  from  gross  income. 

132,144 

823 

178.906 
0.792 

292,485 
0.778 

Bi,9l3 

19,280 

7,i03 

Railway  operating  revanue 
Railway  operating  expenaee 

Net  revenue,  railway  oper. . 
Taxes 

New  Tork  Sti 
Rochester, 

1930 
7,578,955 
7,198,284 

380,811' 
531,743 

ir,o,9.n 

118,138 

se,79i 

1.472.928 

1.  '!0o,7g3 
0.948 

ite  Bys., 
N.Y. 

1929 
9.126,524 
7,623,292 

1,503,197' 
571,136 

New  York 

Transportation  Co., 

New  York,  N.Y. 

1930                   1929 
6,299,767          6,730.730 
5,064,295          5,465,587 

1,235,472            1,265,143 
523,915              519,611 

711,557              745,532 
219,535              234,175 

931,092             979,707 
8,175                 8,250 

922,917              971,458 
0.838                0.812 

Northampton  Street 

Railway, 
Northampton,  Mass, 

1930                   1929 
176.494             217,983 
170,773              206,060 

5,721                11,923 

Northern  1 

Traction  1 

Fort  Worth 

1930 
2,181.865 
1.572,739 

609,126 
162,316 

246.810' 
64.348 

311.158 
240.684 

70.474 
0.728 

rexas 
Co., 
,  Tex. 

1929 
2,514,379 
1,676,132 

838.247 
165.696 

Ohio  VaUey 

Electric  Ry., 

Bnntington,  W.Va. 

1930                   1929 
541,817             650,298 
495,7261            548,735> 

• ■                  - 

932,062 
105,341 

1,037,403 
1.501.390 

ies,987 

0.835 

472.551' 
156.700 

629.251 
336.081 

293.170 
0.666 

46,091 

101.563 

Non-operating  income 

5,721 
8,569' 

11,923 
10.082' 

1.841 

46,091 
115,689 

101,563 

Deduct,  from  gross  income . 

117,981 

s.sis 

69,598 

16,818 

Operating  ratio 

Condensed  Financial  Reports  of  Electric  Railways,  1930-1929  (Concluded) 

All   Figures   Are   in   Dollars,   Unless   Otherwise  Indicated 


Railway  operating  revenue 
Railway  operating  expenses 

Net  revenue,  railway  oper. . 
Taxes 


Oregon  Electric  Railway, 
Portland,  Ore. 

1930  1929 

639,889  778,814 

1,180,0631  1,247,9701 


Pacific  Electric  Railway, 
Los  Angeles,  Cal. 

1930  1929 

15,692,359         18.417,335 
13,989,913         15,499,320 


Peninsular  Railway, 
San  Jose,  Cal. 

1930  1929 

225,435  228,764 

292,413  264,201 


Peoples  Motor  Bus  Co., 
St.  Louis,  Mo. 

1930  1929 

2,191,678  2,460,634 

1,949,426  2,141,258 


Peoples  Railway, 
Dayton,  Ohio 

1930  1929 

589,373  680,540 

454,6591  483,8691 


Operating  income 

Non-operating  income. . 


Gross  income 

Deduct,  from  gross  income. 


Net  income 

Operating   ratio. 


ol,0,17i 
7,271 

■■,S2.90S 
751,828 


ieo.ise 

6,160 

i6S,996 
713,399 

1.176,395 


1,693,446 
1,082,933 

610.512 
331,484 

941,996 
2.911.818 


2.918.014 
1,112.611 

1.805.403 
376.658 

2.182.061 
2.897,621 


€6,977 
12,138 


So,i36 
11,964 


242,232 
140,766 


79,115 
34,254 

U,S60 
123 


i7,i01 
40,716 

6,685 
2,153 


101,486 
19,373 

120,859 
11,203 


319,376 
151,650 

167,726 
10,513 

178,239 
14,123 


100,876< 
646 

101,522 
27,336 


1,969,821 

715,560 

il,,98i 

8,838 

109,659 

164,116 

0.895 

0.841 

1.297 

l.ltl 

0.889 

0.878 

74,186 


153,356« 
275 

153,631 
28,220 

125,411 


Railway  operating  revenue 
Railway  operating  expenses 


Petaluma  &  Santa 

Rosa  R.R., 

Petaluma,  Cal. 

1930  1929 

520,278  511,069 

391.673  387.803 


Philadelphia  &  Wast 

Chester  Traction  Co., 

Upper  Darby,  Pa. 

1930  1929 

1.156.832  1.238.174 

920.606  925,577 


Pittsburgh  Motor 

Coach  Co., 

Pittsburgh,  Pa. 

1930  1929 

1,014,608  887,072 

886,373  703,583 


Pittsburgh  Railways, 
Pittsburgh,  Pa. 

1930  1929 

18,758,598         20,258,007 
14,373,546         15,272,740 


Portland  Railroad, 
Portland,  Me. 

1930  1929 

1,208,078  1,252,291 

1,156,9681  1,090,493 


Net  revenue,  railway  oper. . 

128,605 
21.746 

106.858 
45.015 

123,265 
29,944 

93,321 
40,019 

236,226 
42,999 

312,597 
45,262 

267,335 
49,517 

316.852 
222.090 

94,762 
0.747 

128,235 
12,790 

115,445 
3,903 

183,488 
6,185 

177,303 
5,989 

4,385,052 
508,167 

3,876,885 
76.689 

4,985,267 
535,459 

4,449,808 
106,556 

4,556,374 
4,540,46911 

r57904 
0.754 

161,798 

Taxes 

80,917 

Operating  income 

Non-operating  income 

193.227 
58.819 

252.046 
222.099 

29.956 
0.796 

51,110 

80,881 

151.873 
62,363 

133.340 
61,793 

119,348 
219,087 

99,738 
0.873 

183,292 
169,479 

13,813 
0.793 

3.948.113 
4.537,02011 

588.906 
0.766 

51,110 
263,548 

gig.m 

80,881 
163,598 

Deduct,  from  groee  income . 

89,510 
0.753 

71,547 
0.758 

81,717 
0.871 

Operating   ratio 

Railway  operating  revenue 
Railway  operating  expenses 

Roche 
Syracus 
Syracu 

1930 
513.029 
569.8421 

ster& 
e,  E.R., 
*,  N.Y. 

1929 
655,634 
632,7441 

San  Francisco,  Napa  & 
Callstoga  Ry., 
Napa,  Cal. 

1930                    1929 
172.842              215.888 
146,807              166,562 

San  Jose  lU 
San  Jose 

1930 
323,693 
266,431 

57,261 
22,793 

34,467 
1,860 

lUroads, 
,Cal. 

1929 
349,061 
293,199 

55,862 
23,693 

32,169 
1,872 

34,041 
102,231 

68,190 
0.840 

Second  Avenue  R.R., 
New  York,  N.Y. 

1930=                   1929 
863,491              306,041 
872,7261            281.9351 

Stockton  El 
Stockto 

1930 
257,298 
215,013 

42,284 
18,223 

24,061 
740 

24,801 
0 

ectric  R.K., 
n,  Cal. 

1929 
278.471 
227,480 

Net  revenue,  railway  oi)er. . 

26,034 
11,550 

14,484 
3,197 

17.681 
63.079 

49,325 
11,685 

50,991 

Taxes 

20,340 

Operating  income 

Non-operating  income 

56,811 

22,890 

37,639 
3,307 

40,947 
75,276 

.?i,.J?9 
0.771 

9.i35 
3,769 

5,+68 

24,106 
261 

30,650 
506 

22.890 
125.734 

102,Sii 

56,813 
41.951 

l<>i,76i 

36.328 
101,185 

24,367 

31  156 

Deduct,  from  gross  income. 

'     0 

Net  income 

i5,397 
0.849 

6i,856 
0.829 

24,801 
0.832 

31,155 

0.817 

Railway  operating  revenue 
Railway  operating  expenses 

Tacoma 
Rail 

Tacoma 

1930 
96.305 
119,992 

Municipal 
way, 
,  Wash. 

1929 
100.379 
88.561 

.Toronto  Transportation 
Commission, 
Toronto,  Ont. 

1930                    1929 
14,068.379         14.498.624 
9.008.6021          9.131.8531 

Trenton  Tra 
Trenton, 

1930 
1,481,478 
1,200,3701 

nslt  Co., 
N.J. 

1929 
1,664,575 
1,308,2841 

United  Railways  & 

Electric  C«., 

Baltimore,  Md.' 

1930                    1929 
16,188,688         16,273.825 
10,796.439         10.885.708 

VIsalla  Elec 
Exeter, 

1930 

200,525 

93,521 

107,004 
19,918 

87,085 
6,941 

94,026 
1,I91» 

trie  R.R., 
Cal. 

1929 
192.777 
99,832 

5.392.249 
1.575.938 

5,388,117 
1.579,061 

92,945 

Taxes 

18,192 

33.687 
31.323 

11,818 
1,911 

9,416 
17,400 

7,i9S 
0.882 

~5.q59.776 

5.366,770 

281,108 
12,604 

Non-operating  income 

356.291 
29.090 

3.816.291 
165.656 

3,809,056 
175,040 

74,752 
7,087 

5.059.776 
4.937,407 

122,369 

5.366,770 
5,175.089 

191,682 

7.636 
18,096 

lo.ieo 

1.246 

293,712 
426.896 

133,18^ 

385.381 
449.158 

3,981.947 
3.446,582 

5T5365 
0.666 

3,984,097 
3,410,955 

573,142 
0.667 

81,839 
454« 

Deduct,  from  gross  income. 

Net  income 

Operating  ratio 

6  J,  777 

92,835' 
0.460 

81,384' 
0.511 

Railway  operating  revenue 
Railway  operating  expenses 

r'ashlngton. 
Annapolis 
Baltlmo 

1930 
2.389.435 
2,346.1381 

43.297 
6,748 

50,045 
663,127 

613,083 

Baltimore  &, 
Elec.  R.R., 
re,  Md. 

1929 
2,537,511 
2,159,3731 

West  Penn  1 
Pittsburg 

1930 
6,264,112 
3,290,1071 

lallways, 
h.  Pa. 

1929 
7,127.960 
3.508.7231 

.Melbourne  &.  Metropolitan 
Winona  Railroad,                 Tramways  Board. 
Warsaw,  Ind.                  Melbourne,  Australia 

1930                    1929                    1930>                   1929> 
199,480              257.380          £2.349.154         £2,435,548 
202,7381             215,2831          1,658,830            1,704,678 

C«ntral  Lou 
London,  f 

1930 
£502,498 
314,041 

don  Ry., 
ngland 

1929 
£512,410 
332,57t 

Net  revenue,  railway  oper. . 

Ta-xes 

378.138 
5.912 

384.050 
585.449 

3.100.240' 

3,2-^8 
2,832 

1,26 
62,481 

61.906 

42.097 
4.378 

46.475 
54.289 

690,234 

188,457 
84,201 

272.658 
97.147 

Operating  income 

2,482,649' 

730,870 

179,834 
86,936 

2.482.649 
937.168 

Gross  income 

3.100.240 
805,411 

2,294,829 

690,234 
338,237 

352.087 

730,870 
345,885 

384,945 

266,770 
92,072 

Deduct,  from  gross  income. 

Net  income 

Operating   ratio 

S01,i09 

1.545.481 

7.811, 

175.511 

174,698 

Railway  operating  revenue 
Railway  operating  expenses 

Underground 

Electric  Rys., 

London,  England 

1930                    1929 
£15.848.088       £15.097.592 
12.888,7621        12,288,229' 

Chrlstchurch 

Tramway  Board, 

Chrlstchurch,  N.Z. 

1930=                  19292 
£264.249           £276.689 
189.8131              196.5221 

Hanih 

Elevated  D 
Hamburg,  ( 

1930 
67.573,240 
53,072,835 

urg 

railway, 

<crmany> 

1929 
68.108.807 
53.675.711 

ilncludea  taxes 

•Year  ended  June  30 

'Includes  depreciation 

^Includes  auxiliary  operations 

•Includes  dividends  on  guaranteed  stocks 

'.Vfter  depreciation 

'Revised  statement 

_  "Company  owes  Southern  Pacific  $1,051,38 
interest  is  being  paid 

»In  reichsmarks 

I'.VIar.  12.  1929  to  June  30.  1929 
I'Includes  6  per  cent  return  on  capital  luvee 
"Includes  Pittsburgh  A  Beaver  Street  Railv 

Taxes 

2,959.326 

2.809.363 

1.080,003 
3.889.366 

74,436 

80,167 

14,500,405 

144,548 
14,644,953 

14.433.096 

126.412 
14.559.508 

12.791.594 
1,767,914 

Non-operating  income 

on  which  no 

Gross  income 

1.028,586 
3.987.912 

Deduct,  from  gross  income . 

74.436 
74,442 

e 

80,167 

72.421 
7,746 

2,831. 375» 
1,156,537 

2.738.940> 
1,150,426 

12,949,603 
1,695,350 

traent 

Operating  ratio 

vay 

Trend  of  REVENUES  and  EXPENSES 


PUBLICATION  of  earnings  figures  of  leading  com- 
panies covering  an  entire  year  is  continued  in  this 
issue  as  a  regular  monthly  feature.  From  these  statistics 
it  appears  for  the  first  time  in  several  months  that  there 

Monthly  and  Other  Financial  Reports 


OperatinK   Operatins  Gross 

Revenue      Expenses         Taxes  Income 

$                  $                     $  $ 
Boston,  Revere  Beach  &  Lynn  B.R.,  Boston,  Mass. 

3  mo.  end  Mar,  1931            271,067        246,997a   24,070 

3  mo.  end.  Mar.,  1930          280,550        256,500o 24,050 


Net 
Income 
% 


n,ii9 

11,927 


is  a  fairly  general  trend  toward  a  cessation  of  the  large 
losses  in  revenue  experienced  each  month  since  early 
in  1930.  Besides  this,  the  curtailment  in  expenses  by 
practically  all  the  companies  listed  has  continued,  so  that 
in  a  number  of  instances  there  has  been  an  actual  gain 
in  net  income  for  the  latest  month  over  the  corresponding 
period  of  last  year.  This  is  an  indication  that  the  business 
situation  is  at  last  growing  less  severe  and  is  on  the  way 
toward  recovery. 

Abstracts  of  annual  reports  of  60  additional  companies 
are  given  on  pages  308  and  309. 


Boston,  Worcester  &  New  York  Street  Ballwsy,  Framlngham,  Mass. 

3  mo.  end.  Mar.,  1931        .i,7«.i        i,?,9-5« 

3  mo.  end.  Mar.,  1930        11,342  3,152 


Cincinnati  Street  Railway,  Cincinnati,  Olilo 

April,  1931 664,131        426,468 


57,504        206,071         17,778 


Denver  Tramway^  Denver,  Coi. 

3  mo.  end.  Mar.,  1931           920,724  648,644         113,282 

3  mo.  end.  Mar.,  1930        1,060,205  727,162         123,083 

3  mo.  end.  Mar,  1929        1,088,420  726,359         124.035 

3  mo.  end.  Mar.,  1928        1,090.628  730,245         127,115 

.  Des  Moines  Railway,  Des  Moines,  Iowa 

March,  1931 163,662  110,958           14,000 

March,  1930 188,316  

April,  1931 158.393  109,884           14,000 

April.  1930 173,461  


171,405 
221,805 
250,348 
242,759 


38,703 


34,509 


Edmonton  Radial  Railway,  Edmonton,  Alta. 

March,  1931 69.539  47.087  ., 

March,  1930 77,239  47,472 

3  mo.  end.  Mar.,  1931  200,197  136,189  . 

3  mo.  end.  Mar.,  1930  238,390  146,412  . 

April,  1931 62,707  46,218  . 

.\pril,  1930 66,384  45,298  . 

4  mo.  end.  Apr.,  1931  262,905  182.407  . 
4  mo.  end.  Apr.,  1930  304.775  191,710 


Havana  Electric  Railway,  Havana,  Cuba 

3  mo.  end.  Mar.,  1931        1,049.751         958,619<i 
3  mo.  end.  Mar.,  1930       1,356,063     M48,840o 


Honolulu  Rapid  Transit  Co.,  Honolulu,  Hawaii 


March,   1931 
March,   1930... 
3  mo.  end.  Mar. 

3  mo.  end.  M  ar. 

April,  1931 

April,  1930 

4mo.  end.  Apr.,    1931 

4  mo.  end.  Apr.,    1930 


1931 
1930 


86,308 

89,848 

247,554 

259,325 

84.244 

86.015 

330,835 

344,390 


50.797 

53,790 

150,689 

160.079 

51,294o 

46,272o 

201,983o 

206,35 lo 


7,744 

8,819 

25,740 

26,458 


22,451 
29,766 
64.008 
91,978 
16,488 
21,086 
80,497 
113,064 


92,686 
213,227 


28.917 
28,423 
64,249 
76,161 
32,950 
39.743 
128,852 
138,039 


Kansas  City  Public  Service  Co.,  Kansas  City,  Mo. 

3  mo.  end.  Mar.,  1931        2,073,908     l,692,644i    


Meilco  Tramways,  Mexico  City,  Mex. 

March,  1931 804,330        890.519o 

March,  1930 877.870        901.730a 

3  mo.  end.  Mar,  1931        2,269,230     2,594,600o 
3  mo.  end.  Mar.,  1930       2,491.460     2,637,830o 

New  York  Railways,  New  York,  N.  Y. 

March,  1931 452,987  401,831a 

March,  1930 461,704  427.031a 

3  mo.  end.  Mar,  1931  1,281,207  1,398,383a 

3  mo.  end.  Mar.,  1930  1,330,128  1,415,695a 

April,  1931 452.547  394,032o 

April,  1930 453,266  414,223a 

4  mo.  end.  Apr.,     1931  1.732.755  l,556,065o 
4  mo.  end.  Apr.,     1930       1.783.395  1,558,785a 

Schenectady  Railway,  Schenectady,  N.  Y. 

3  mo.  end.  Mar.,  1931  362,462        312,281 

3  mo.  end.  Mar.,  1930  420,558       354.599 


24,694 
23,358 


86,180 

23,860 

815,370 

li5,S70 


51,156 
34,673 
118,17o 
86.667 
58.515 
39,043 
176.690 
124.610 


26.818 
43.563 


49.960 
96. 1  50 
120,951 
117,018 


21 
2,539 

i.SSl 
7,638 

8.9ir> 

t.Sil. 
8,222 
5,996 


«4,»0.?6 
53,642* 


18,462 
16,309 
42,878 
40.393 
14,749 
18.296 
57.627 
58.689 


381.264      115.887 


Twin  City  Rapid  Transit  Co.,  Minneapolis,  Minn. 

3  mo.  end.  Mar.,  1931        2.982.243     2,249,402  732  840 

3  mo.  end.  Mar,  1930       3.579,496     2,539,930     1,039^566 

Toungstown  Municipal  Railway,  Youngstown,  Ohio 

March,  1931 132.284         128.842 

March,  1930 168,162        168,848 

Italic  figures  indicate  deficit. 


13.549 

27, H6 

2,847 

101,1,1,2 
10,346 
22,740c 
22.195 

124,183c 


40,9.i6 
22,215 


221,316 


3,442 

686 


a  Includes  taxes,    b  Before  depreciation. 
c  Before  adjustment  bond  interest. 


Trend  of  Revenues  and  Expenses  by  Months 

Increase  Operating  Increase  Increase 

Operating        or  Expenses  or  Net  or 

Revenue  Decrease  and  Taxes  Decrease  Income  Decrease 

i         Percent*  $  Per  Cent*  $       PerCent* 

Boston  Elevated  Railway,  Boston,  Mass. 

Apr.,  1930 2,813.083         S.5i  2,073,580  0.96  311,386  SJ.80 

May 2,824,945         5.17  2,084,708  2.50  302,590  es.5t 

June 2,550,775         3.93  1,937,134  3.05  143,016  36.53 

July 2,371,152         6.01  2.108,071  0.61  167.529  iS9.9i 

Aug 2.280,322         7.81  2,113,183  1.65  27i,728  163.79 

Sept 2,470,918         3.78  2,091.718  0.52  59.868  tOO.Sl 

Oct 2,811,399         i.Oi  2,157,474  1.29  221,188  31.30 

Nov 2.579,899       lO.H  2.066.206  t.56  71,150  77.86 

Dec 2,850,330         8.20  2.178.896  2.24  235,950  B6.6t 

Jan.,  1931 2,840,159         8.i3  2,082.456  «.M  314,067  30.56 

Feb 2.534.828         8.33  1,952.032  S.t3  142,339  Ji8.S7 

Mar 2,769,564         7..W  2,019,081  j.9*  309,212  29.08 

Apr 2,616,188         7.00  1,909,176  7.9.5  275,740  11. i5 

Brooklyn-Manhattan  Transit  System,  New  York,  N.  Y. 

Apr.,  1930 5,074,571       23.82  3,578,817  23.35  802.168  51.14 

May 5,229,829       21.65  3,600,727  22.46  929,201  35.36 

June 5,070,028       21.64  3,591,743  21.59  776,745  28.77 

July 5,003,577         2.86  3,608,741  6.06  720,302  18.55 

Aug 4,727,623         i..i9  3.558,841  «.«<  465.144  H.91 

Sept 4,834,251         t.i9  3,453,431  4.M  667,323  6.20 

Oct 5,036.775         2.68  3,572,553  i.tt  758.817  2.78 

Nov 4,769,083         4..17  3,366,923  ».9»  689,470  2.34 

Deo 5,065,484         t.66  3,546,963  i.t6  814,788  2.04 

Jan.,  1931 4.852.706         5.i8  3.475.330  7.01  674,029  5.80 

Feb 4.453,655         3.79  3,159,903  5.96  583,468  2.40 

Mar 5.028.562         2.66  3.475.847  3.37  814.360  i.l3 

Apr 4,969,481          2.09  3,458,940  3.36  804,235  0.25 

Brooklyn  ti  Queens  Transit  System,  New  York,  N.  Y. 

Apr.,  1930 1,936,880         3.18  1,644,070  7.56  195.127  63. 

May 2.030,966         i.66  1,615,294  7.31  310,865  9.11 

June 1,968,238         t.Xl  1,603,996  8.02  257,482  18.78 

July 1,917,118         6.15  1,603,893  7.iO  203,433  i.l5 

Aue 1,827,238         6.<5  1,595,256  7.11  120,864  8.15 

Sept 1,887,499         l,.66  1,564,271  .5.65  213.728  2.66 

Oct 1,922,388          6.20  1,597.166  6.60  214,924  7.71 

Nov 1,820,498         5.S5  1.522,735  7.68  187.822  5.20 

Dec 1,920,463         i.iO  1,560,950  6.11  250,893  6.06 

Jan.,  1931 1,849,644         6.18  1,541,235  7..5«  197,355  3.02 

Feb 1,704,677        3.98  1,416,192  6.W  176.217  2.58 

Mar 1.941.078          1.98  1.602.862  »..5B  111,*!!  1.21 

Apr 1,911,878         1.29  1.592,919  .}.//  208.514  6  86 

Capital  Traction  Company,  Washington,  D.  C. 

Apr..  1930 375,237         1.51  290,560  1.51,  57.675  1.5.7* 

May 369,413        5.11  285,970  3.10  53,985  ;6.7« 

June 340,623        5.25  271,761  3.80  40,884  ;6.70 

July 306.527        9.02  272.490  l,.65  4.935  78.13 

Aug 314,513         3.i8  268.561  i.09  16,103  2.62 

Sept 327.713         7.06  268.066  1.61  30.259  6.78 

Oct 374,646         1.22  288,351  US  58.638  17.56 

Nov 346,054         2.70  273.481  1.5i  42.659  11.05 

Dec 369,885         7.77  274,221  3.21  67.651  0.61 

Jan.,  1931 347,491         3.06  280,514  3.30  37,705  5.11 

Feb 312,815         3.1,7  252.080  5.68  30,521  1.87 

Mar 

-'Vpr 

Chicago  Surface  Lines,  Chicago,  III. 

Apr.  1930 4.981.987         7.i2  4,077,371  2.02  764,786  10.76 

May 5,012.190         6.39  3,986,513  l,.ll  831,499  7.91 

June 4,756.687         6.89  3,835,838  i.1,9  776,880  7.iS 

July 4,535.460       10.06  3,807.075  7.20  649.307  19.05 

Aug 4,488.146       IS.SO  3.796,705  «.06  680,219  15.8t 

Sept 4,568,564         9. .50  3,789,472  i.W  713,323  12.91 

Oct 4,879,570        20.79  3,933,416  7.35  799.118  11.69 

Nov 4.537.647       13.1,8  3.769,538  6.S6  712.177  20.77 

Dec 4.846.000         8.09  3,984.572  9.89  767,348  i5.67 

Jan.,  1931 4.576.133       12.66  3,825,964  6.37  718,129  21.00 

Feb 4.234,704       10.90  3.665,038  6.04  601.726  15. U 

Mar 4.584.224         4..i.5  4.287,237  a.Si  557,167  15.05 

Apr 4,759,624         4.46  4,092,047  0.36  675,629  11.66 

*Decreases  or  deficits  are  shown  by  italic  figures. 
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Trend  of  Revenues  and  Expenses  by  Months  (Continued) 


Increase 
Operating        or 
Revenue  Decrease 
i         Per  Cent* 


Operating 

Expenses 

and  Taxes 

% 


Increase 


Decrease 
Per  Cent* 


Increase 
Net  or 

Income  Decrease 
$     Per  Cent* 


Department  of  Street  Hallways,  Detroit,  IMIch, 

Apr.,  1930 1,994,861  1!,.80  r, 727,974  Ig.il 

May 1,974,359  16.21  1,608,353  17.80 

June 1,787.953  18.50  1,511,572  IH-I 

July 1,549,503  S7.U  1,452,871  H.2n 

Aug 1,516,209  S9.02  1,426,941  ;B.67 

Sept 1,510,161  26.SG  1,436,175  12.o9 

Oct 1,579,476  2o.8i  1,458,238  ll,.9l 

Nov 1,481,136  2S.3a  1,333,571  1-1.38 

Dec 1,610,179  22.59  1,440,503  21.67 

Jan.,  1931 1,550,656  28.51,  1,421,575  sn.95 

Feb 1,431,468  25.58  1,323,683  18.96 

Mar 1,696.308  16.58  1.415.021  18.68 

Apr 1,605,536  19.51  1,368,187  S0.S2 

Rastern  Massachusetts  Street  Railway,  Boston,  Mass. 


Apr.,  1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931. 

Feb 

Mar 

Apr 


651,636 
663,941 
619,456 
617,220 
624,332 
ol2,237 
623,872 
590,856 
670.964 
700,961 
639,344 
685.614 
617,705 


9.0i 

7.87 

9.6i 

10.11 

9.1,2 

7.12 

8.k8 

10.90 

11.9.1 

7.63 

6.62 

3.63 

5.21 


446,282 
451,941 
435,292 
461,048 
444,429 
448,470 
467,773 
449,032 
516,913 
472,079 
434,904 
472.317 
434,716 


3.06 
8.01, 
6.1,3 
7.27 
10.33 
0.88 
i.9S 
1.60 
1.71 
2.88 
2.83 
1.53 
2.59 


Fonda,  Johnstown  &  Gloversvllle  B.R., 


Apr.,  1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Deo 

Jan..  1931.. 

Feb 

Mar 

Apr 


71.000 
79.126 
72,865 
60.907 
64,592 
72,267 
75,708 
72.024 


13.68 
6.80 
15.19 
21.03 
18.83 
11.61 
17.80 
13.82 


Gloversvllle.  N.  Y. 

65,916         5.oi 


0.00 

25.80 
11.58 
8.19 
5.i2 
0.59 
0.23 


79.764  15.78 

74,018  13.38 

75,201  7.83 

70,660  0.!i8 


Galveston-Houston  Electric  Ballnay, 


Apr.,   1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931., 

Feb 

Mar 

Apr 


41,348 
41,686 
45,659 
46,757 
47,425 
42,823 


12.15 
15.21 
20.3i 
9.65 
II. iS 
16.1,9 


65,512 
65,324 
64,134 
62,484 
63.549 
66,353 
66,314 


67,438         7..?« 

62,239  7.9.; 

64.051  7.61 
62,685  i.90 

Houston,  Tex. 

27,417  20.00 

27,945  12.21 

28,273  10.93 
29,248  3.52 
28,402         8.12 

28.052  li.SS 


36,974 
36,166 
33,291 
32,281 
32,904 


12.i9 
15.00 
20.15 
19.80 
22.38 


44.183 
27,949 
25.057 
22,990 
24,732 


9.58 
1.79 
9.18 
9.6!, 
U.59 


Houston  Electric  Company,  Houston,  Te.\. 


Apr.,  1933. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931. 

Feb 

Mar 

Apr 


261,403 
262.653 
247,461 
247,070 
244,033 
251,919 
267,306 
247,210 
258,219 
242,554 
223,256 
244,396 


6.81 

8.60 

11.67 

10.86 

12.it 

9.00 

7.57 

10.00 

9.81, 

10..52 

n.ii 

10.97 


188,034 
194,968 
179,084 
176,909 
\n.451 
175,905 
181,499 
176,739 
180,678 
176,792 
163,249 
170,067 


S.62 

1.91, 

10.27 

11.82 

10.89 

10.1,2 

10.67 

1.96 

0.68 

11.08 

12.96 

12.70 


Apr..  1930 1,063,729 

May 1,039,637 


Hudson  &  Manhattan  Railroad,  New  York,  N.  Y. 

0.21  515.470  1.85 

2.79  509,707  3.06 

June 989,627         1.69  499.396  1.7i 

July 954,538         3.12  502.515  1.61 

Aug 934,204        5.6.5  499.806  3.98 

Sept 974,433         2.80  506,845  0.23 

Oct 1,033,584         i..M  521,325  1.97 

Nov 994,735         6.18  489,761  i.08 

Dec 1,060,614         i.66  419,109  17. iO 

Jan.,  1931 1,005,022         7.62  512.350  7.23 

Feb 936,542         5.67  467,137  6.09 

Mar 1,013,577         6.0.5  497,695  e.Si 

Apr 1,002,265         5.78  485,938  5.73 


Illinois  Terminal  Company,  Springfield, 


Apr.,  1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931. 

Feb 

Mar 

Apr 


590,334 
608,403 
366,548 
601,515 
661,320 
634,477 
691,672 
542,672 
577,425 
509,641 
498,067 
568,653 


1.55 

4.6-5 

8.98 

11.03 

7.65 

5.26 

2.51, 

11.02 

13.69 

20.77 

5.89 

1.95 


423, 
427 
444, 
475, 
466 
454, 
506 
430, 
421, 
395, 
388 
398, 


lU. 

1,704 
,471 
,638 
,856 
,816 
,818 
,107 
,907 
,987 
,953 
,126 
855 


5.90 

2.78 

0.00 

3.21, 

12.07 

9.66 

2.1,1 

6.2!, 

li.26 

19.80 

3.81 

S.9i 


138.595 

243,875 

159,027 

!il.S88 

52,773 

5irn 

22.933 

4,890 

23.052 

12,759 

28.309 

133.347 

101,041 


47,051 
53.076 
28.672 

3.926 
28.399 
21,771 
15.811 
203 
20.841 
36,145 
33,058 
28,982 

9,906 


21,31,3 
13.182 
11,91,0 
2.i,217 
12,690 
8,i97 
18,ii7 
21,171 

'  13,133 
13,.59i 
1-3,965 
16.298 

t 
61,938 
65,653 
7i.05i 
78,159 
83,1-15 
8i,893 

'  '93,685 
99,3i3 
105,000 
111,369 
m,i59 


t 
615,008 
597.837 
589,240 
584,163 
573,872 
571,857 
573,425 
550,635 
524,458 
518.843 
507,328 
502,405 


213,380 
194.759 
154.985 
116,747 
98,977 
132,332 
176,999 
169,465 
306,321 
157,098 
134,717 
180,554 
181.182 


131,438 
142,226 
86,421 
87,602 
152,827 
160.897 
148,701 
80,529 
127,588 
87,742 
84,381 
143.325 


l,i.59 

lO.-'ii 

1,6.1,3 

113.55 

119.46 

115. iO 

91.71 

98.  H 

77.93 

91.U 

117.91 

11.03 

27.10 


53.03 
3i.20 
58. iS 
91.22 
52.01 
70.76 
76.73 
97.62 
8i.0g 
56.16 
50.86 
81.83 
78.95 


19.1)5 
32.16 
172.80 
110.22 
36.1,5 
436.09 
226.80 
158.25 


236.77 

75.36 

5.28 

23.64 

t 
106.1,6 
101.96 
IH-SO 
123.50 
11,6.25 

m-i3 


127.12 
112-93 
110-J9 
110.17 
93.  i9 


t 
3.38 

i.56 

6.38 

1.24 

4.18 

5.84 

4.16 

9.55 

16.64 

17.70 

SO.  1 9 

19.39 


9.06 
2.49 
4.^9 
15.77 
«6.«7 
18.68 
17.79 
21.42 
12.49 
21.78 
16.34 
15.13 
15.09 


,19.13 

10.42 

35.96 

35.7  i 

12.15 

14.62 

11.61 

23.11 

3.66 

9.83 

2.26 

28.98 


Increase 
Operating        or 
Revenue  Decrease 
$         Per  Cent* 


Operating 
Expenses 
and  Taxes 

i 


Increase  Increase 

or  Net  or 

Decrease     Income  Decrease 
Percent*  $      Per  Cent* 


Interborough 

Apr.,  1  930 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan..  1931 

Feb 

Mar 

Apr 


Rapid  Transit  Company,  New  York,  N.  Y. 

6,276,781  2.03  4.109,557  9.63 

6,287.149  0.41  4.095,439  9.22 

5,832,071  1.83  4.027,730  10.58 

5,382,547  1.5.3  4,078,983  2.52 

5,183,166  i..59  4,121,083  3.06 

5,684,267  0.17  3,983,368  7.78 

6.315,679  1.13  4,162  660  0.83 

5,965,365  i.96  3,869,340  0.00 

6.477,864  0.52  4,194,315  3.96 

6,123,645  4-42  4.538,833  10.83 

5,570,354  3.27  3,653,798  2.10 

6,293,013  2.24  3,973,704  4.61 

6,127,713  2.38  3,993,181  2.83 


Jacksonville  Traction  Company, 


Apr.,  1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931., 

Feb 

Mar 

Apr 


91,163 
89,731 
79,087 
78,772 
77,441 
78,529 
84,424 
81,250 
89,903 
87,160 
76,203 
84,018 


6.41 

9.29 
12.73 
11.02 
12.10 

9.54 
12.50 
12.24 
11.47 

8.08 
1.5.60 
12.36 


Jacksonville, 

80,115 
80,106 
77,848 
77,787 
78,177 
75,012 
76,374 
69,437 
74,836 
77,998 
75,462 
77,758 


FU. 

7..57 

7.92 

7.0S 

11.27 

1.1.82 

11.15 

13.72 

16.02 

11.49 

13.67 

28.14 

4.09 


Kansas  City  Public  Service  Company,  Kansas  City,  Mo. 


Apr.,  1930. 

May 

June 

July 

.4ug 

Sept 

Oct 

Nov 

Dec 

.Jan.,  1931.. 

Feb 

Mar 

.\pr 


715,707  4.85 

719,705  5.03 

656,292  8.03 

635,203  11.09 

622,554  13.17 

650.114  9.99 

725.428  i.S9 

706,577  5.39 

758,045  1.73 


602,031  0..W 

394.064  1.49 
562,308  4-19 
373,990  2.92 
330,094  11.41 
524,324  12.12 
700,311  12.90 
572,066  7.04 

570.065  14.58 


710,719 


0.69 

Long  Island  Railroad,  New  York, 

Apr.,  1930 3,123,136  .1.?.'! 

May 3,346,650  6.25 

June 3,662,765  4-22 

July 4,018,939  .5.76 

Aug 3,968,936  5.31 

Sept 3,589,671  7..?^ 

Oct 3,371,761  5.80 

Nov 2.954,624  4.30 

Dec 2,905,045  6.60 

Jan.,  1931 2,763,421  .5.6,5 

Feb 2.561,169  7.43 

Mar 2,841,915  .109 

Apr 


365,328      6.09 


N.  Y. 

2,449,645 
2,542,463 
2,512.947 
2,668,042 
2,635,376 
2,467,056 
2.446,346 
2,249,258 
2.130.182 
2.210,263 
2,074.216 
2.234,418 


0.09 

3.10 
3.06 
3..i6 
5.06 
7.07 
8.97 
14..56 
16.27 
9.65 
9.L3 
9.00 


Market  Street 

Apr.,  1  930 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931 

Feb 

Mar 

.\pr 


Railway, 

798,970 
792,536 
743,277 
735,453 
770,284 
745.298 
786.012 
729.407 
775.508 
738,092 
668,931 
757,960 
745,252 


San  Francisco,  Cal. 

637,lil 
673,407 
646,615 
649,901 


3.66 
3.28 
4.64 
5.87 
6.69 
5. .15 
6.73 
8.81 
5.12 
5.55 
8.17 
6.40 
6.72 


643,287 
626,770 
675,908 
615,613 
639,249 
641,519 
576.661 
633,346 
620,106 


New  York,  Westchester  & 


Apr.,  1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931. 

Feb 

Mar 

Apr 


214,672 
230,781 

'224,469 
196,405 
203,617 
202,046 
184.690 
190,136 
182,249 
161,311 
181,729 


10.53 

8.18 

7.52 

8.74 

12.31 

13.76 

1.5.02 

12.80 


146,233 
152.180 
165,256 
138,192 
170,342 
138,392 
160,800 
149,371 
144,442 


6.00 
0.41 
6.37 

14.09 
2.52 

1 7.  SO 
9.44 

11.18 
3.54 


tNet  income  is  shown  for  the  preceding  twelve  months. 


Northwestern  Paclflc  Railroad,  Sausallto,  Cal, 

Apr..  1930 434,145  4.04  482,221 

May  485,027  9.33  482,698 

June 504,138  4-31  448,510 

July 397,419  2-54  392,575 

4ug 638,476  11-48  413,302 

Sept 348,282  8-68  471,657 

Oct 535,867  18-49  534,858 

Nov 333,193  27.71  421,717 

Dec 312,319  20.77  465,220 

Jan.,  1931 283,852  2/.7S  401.656 

Feb 273,818  27.iO  387.512 

Mar 308,466  2i./7  408,068 

Apr 

*Decreaaes  or  deficits  are  shown  by  italic  figmes. 


3.74 

5.49 

3.76 

18.52 

18-64 

3.78 

4.44 

16.-13 

3.46 

n.ii 

12.96 
14-43 


161,201 
144,798 
218,727 
521,582 
763,482 
131,270 
161,417 
273.021 
293,152 
348,972 
.121,587 
212,644 
189.134 

1 
6.5,138 
66,66* 
7;,.199 
70,6«» 
68,188 
66,335 
65,525 
62.599 
63,204 
58,133 
77,»74 
87,048 


t 
39,101 
45,132 
6,396 
3t,.165 
13,479 
30,261 
60.435 
58.994 
108,444 


126.53 

122.44 

348.57 

73.64 

172.17 

206.26 

207.14 

121.79 

47.4  0 

65.92 

10.36 

6.6.1 

17.SS 

t 

39.46 

39.81 

41.S0 

S5.34 

19.92 

8.16 

S.IS 

0.1S 

4.C« 

11.98 

23.42 

31.90 


t 

36.99 

41.06 

84.76 

144-4* 

64-11 

1.32 

190.35 

5.69 

284 .88 


71.298        8Z34 


8.73 
1.18 
1.84 
1.68 
5.46 
3.74 
6.49 
6.18 
5.52 
4.83 
8.22 
6  81 
7.06 


523.097 
632.246 
994.868 
1,180,528 
1,152.651 
928.655 
729.067 
483.180 
596.812 
321.141 
332,002 
449,501 


76,480 
61,527 
42,297 
32,534 
72,923 
64,731 
57,384 
60,457 
83,460 
45.011 
41.002 
72.828 
73.837 


15.87 

18.11 

4.6* 

11.19 

6.59 

6.58 

1.77 

81.15 

47.11 

6.00 

3.86 

24.64 


Boston  Ry.,  New  York,  N.  Y. 

7.42  141,393        10.06 

3.44  149,901  3.66 


158,947 
148,173 

152,633 
184,982 
192  861 
190.748 
2/6,45/ 
205,039 
210,394 
222..108 
195,802 


35,856 
2,800 

42,824 
195.195 
210.113 

16,471 
7,447 

97,567 
158,491 
123,928 
122,531 
109,855 


10.99 

20.20 

31.01 

46.39 

16.56 

16.38 

45.58 

39.25 

0.03 

12.31 

7.29 

0.05 

3.46 


0.9S 
7. 86 

's'.si 

21.45 
29.  SS 
20.  St 
19.75 
16.75 
.12.37 
29.4* 


18.36 

103.81 
29.38 
55.38 
4.03 
83.57 
95. t* 

120.85 
74-63 
14-76 
68-87 
48.81 
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Trend  of  Revenues  and  Expenses  by  Months  (Concluded) 


Increaae 
Operating        or 
Re\'enue  Decreaae 
$  Per  Cent* 


Operating    Increaae 
Expenses  or 

and  Taxes   Decrease 
i  Per  Cent* 


Increase 
Net  or 

Income  Decreafe 
i     Per  Cent* 


SIstrn  Island  Kapid  Transit  Company,  New  York,  N.  T. 


Apr.,  1930. 

May 

June 

July 

Aug 

Sept 

Oct 

Not 

Dec 

Jan.,  19JI. 

Feb 

Mar 

Apr 


198.184 
2H,848 
224,980 
243.991 
233,371 
206,908 
205,631 
178,652 
178,474 
170,387 
161,415 
173.723 


9.46 
10.61 
IS.Sl 

9.78 
1S.92 
1S.9S 
10.58 
17. ie 

9.08 

9.58 
IS.5S 

7.98 


Third  Avenue  Railway  System,  New 


Apr.,  1930* 

May* 

June* 

July 

Aug 

Sept. 

Oct 

Nov 

Dec 

Jan..  1931. 

Feb 

Mar 

Apr 

'Excluding 


1,236.554 
1,291,409 
1,244,961 
1,429,730 
1.350,064 
1,428.136 
1,456,688 
1,373,335 
1,438,752 
1,393,054 
1,274,832 
1,418,429 
1,408,235 
buses. 


e.ie 

6.91 
6.7.S 
5.18 
5.88 
3.i8 
i.OS 
5.S7 
J.  49 
5.10 
i.l7 
3.88 
S.So 


169.662 
176.605 
178.999 
189,173 
168.110 
165.525 
167.586 
161.608 
160.715 
158.982 
142,565 
159,035 


Yorit,  N. 

1,026.448 
1.043.554 
1,018.619 
1.212,311 
1.180,853 
1.167.528 
1.205.455 
1,146.168 
1,197,249 
1,178,797 
1,070,307 
1.174.984 
1.155,880 


11.10 

9.8i 

10.17 

39.19 

11.19 

187 

e.i9 

0.58 

47.29 

6.35 

9.S0 

7.78 


i.6i 
7.63 
7.«4 
S.ok 
8.08 
8.36 
9.73 
10.17 
8.51 
9.H 
8..'i6 
6.86 
o.'.iS 


34,026 

25,183 

30.052 

41.021 

49.486 

26.127 

29,723 

10.788 

5.997 

1.1,1,8 

2.151 

1.16i 


12,657  1 
58,138 
45,078  1 

2.066 
i6,ol,0 
45,636 
36,257 
12,079 
26,250 

1.59^ 

11. n3 

27,364 
44,331 


476.60 
0.00 
30.63 
3i.99 
33.97 
60.73 
S6.ll 
80.37 
9e.S3 

in.6 

93.i9 
81.H 


461.90 

84.27 

,056.24 

106.36 

28.34 

277.91 

317.06 

130.15 

186.44 

96.33 

136.  i9 

430.88 

250,25 


Increase 
Operating        or 
Revenue   Decrease 
S  Per  Cent* 


C>peratin!; 

Expenses 

and  Taxes 

$ 


United  Electric  Railways,  Providence, 


Apr.,   1930.. 
May . . . , . , , 

June 

July 

Aug 

.Sept 

Oct 

Nov 

Dec 

Jan.,  1931... 

Feb 

Mar 

Apr 


563,595 
569,925 
532,783 
513,367 
495,723 
493,296 
531,803 
506,318 
559,363 
543,940 
482,566 
524,299 
510,645 


ll.Oi 


12.72 
13.76 
li.SS 
13.01 
13.39 
n.30 
lO.U 
9.39 


Increase  Increase 

or  Net  or 

Decrease     Income  Decrease 
Percent*       t        Per  Cent* 


R.I. 

509.726 
514,320 
478.197 
458,817 
442,076 
434,036 


439,930 
460,420 
493.596 
437,444 
480,958 
470,964 


8.90 

16.39 

12.83 
SI. 92 
13.9i 
1.1.01 
9.38 
7.6-0 


United  Railways  &  Electric  Company,  Baltimore,  Md. 

Apr., 1930 1.449,416          1.82  1,117,959  1.23 

May 1,457,181         O.il  1,125,365  ()..-;» 

June 1,332.275         S.63  I,043,fl08  2.91 

July 1,236,414         6.91  964,582  S.li 

.\ug 1,198,180         8.3i  831,241  18.il 

Sept 1.261,734         6.71  995.805  o.Og 

Oct 1.354.086         7.S8  1.049,306  i.8i 

Nov 1.263.811       10.26  983,047  7.40 

Deo 1,350.553         8.19  1.043.315  7.25 

Jan.,  1931 1.268.536  10.90  994,411  11.89 

Feb 1,136.604  15.78  891.421  i.5.97 

Mar 1.262.429  H.90  981,026  li.76 

.Apr 

'Decreases  or  deficits  are  shown  by  italic  figures. 


2.838 

5,602 

4.583 

5.480 

3.643 

8.376 

41.223 

16,958 

51.623 

372 

i.50.3 

6.333 

9,993 


93.98 


77.94 

Vf.04 

S3.80 

5i.S7 

889.51 

9.5.6S 

150.  71 

265.73 

iSS.60 


67.093 
73.214 
35.318 
14.358 

6.119 
10.050 
25,163 

9,200 
36,700 

7,388 

12,212 


52.91 
13.05 
4.76 

59.86 
7  Hi 
75.81 
71.16 
87.30 
5i.6i 
69.ti 
231.16 
«4.94 


World's  Largest  Trolley  Bus  System  at  Shanghai 


Latest  type  of  trolley  bus  used  in  Shanghai,  entering  a  typical  narrow  street 


FOR  several  years  the  Shanghai  Electric  Construction 
Company,  Ltd.,  in  China,  has  held  the  distinction  of 
being  the  largest  operator  of  trolley  buses  in  the  world, 
having  a  fleet  of  98  vehicles.  When  the  latest  order  of 
the  Chicago  Surface  Lines  is  delivered,  however,  the  sys- 
tem there  will  have  a  total  of  114  trolley  buses,  making 
it  the  largest. 

Trolley  buses  were  fir.st  introduced  in  Shanghai  in 
1915,  when  the  company  established  a  route  0.7  mile 
in  length.  After  nearly  six  years  of  experience,  exten- 
sions were  authorized  and  several  new  vehicles  were 
ordered.  These  were  put  into  use  in  1922.  The  chassis 
were  manufactured  by  John  L  Thornycroft  &  Company. 
Ltd.,  of  England.  The  bodies  were  built  at  the  Shanghai 
company's  works.  These  vehicles  are  propelled  by  a 
single  40-hp.  ventilated  motor,  supplied  by  the  English 


Electric  Company,  Ltd.  They  are  divided  into  two  sec- 
tions, the  forward  one-third  being  first  class  and  the  rear 
two-thirds  being  third  class. 

New  routes  and  vehicles  were  added  steadily  thereafter 
until  the  present  totals  of  98  vehicles  and  17.167  route- 
miles  were  reached.  Street  railway  trackage  in  the  city 
totals  17.968  miles.  The  railway  has  101  motor  cars 
and  100  trailers.  During  the  year  1930  the  company 
operated  2,869.693  trolley  bus-miles  and  5,839.244  car- 
miles.  A  total  of  41.220.275  passengers  were  carried  on 
the  trolley  buses  and  87.344.680  on  the  street  cars. 

The  trolley  bus  is  being  used  on  several  heavily  trav- 
eled streets  which  were  too  narrow  for  a  double-track  car 
line.  The  heavy  pedestrian  traffic  in  the  streets,  as  well 
as  the  many  carts  and  other  odd  vehicles,  make  the 
added  flexibility  of  the  trolley  bus  most  desirable. 
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Practical  MAINTENANCE  Ideas 


Band  tension  is  held 
to  close  limits  by 
this  machine, 
which  flashes  a 
red  light  when 
tension  is  low,  and 
a  green  light 
when  tension  is 
correct 


BANDING  ARMATURES 

To  Proper  Tension 


By  R.  E.  FERRIS 

Railway  Engineering  Department, 
Westinghouse  Electric  &  Manufacturing  Company 


BANDING  of  railway  motor  armatures  is  of  the 
first  importance.  Fundamentally,  a  band  should 
have  a  reasonable  factor  of  safety  at  overspeeds, 
and  should  be  installed  with  not  less  than  the  maximum 
tension  attained  during  overspeed.  This  will  obviate 
actual  band  breakage,  and  prevent  radial  movement  of 
the  coils  with  consequent  chafing  of  the  insulation  that 
may  cause  a  short  circuit.  The  centrifugal  force 
tending  to  burst  the  band  varies  as  the  armature  diam- 
eter and  weight  of  coils  and  as  the  square  of  the  speed. 
Hence  the  weight  of  the  armature  coil  is  important. 
Railway  motor  armatures  invariably  have  coil  supports, 
so  the  main  point  in  determining  banding  tension  is  the 
type  of  winding,  whether  wire,  rilabon  or  strap  wound. 

In  order  to  pull  the  windings  down  without  undue 
tension  or  pounding,  it  is  advisable  to  band  the  arma- 
tures while  hot,  at  a  temperature,  of  from  60  deg.  C.  to 
80  deg.  C. 

Especially  with  wire  windings,  care  must  be  used  to 


see  that  the  coils  are  not  crushed,  as  otherwise  short 
circuits  may  result.  Filler  pieces  placed  between  the 
diamond  part  of  the  coil  ends  will  prevent  crushing. 
These  pieces  may  be  built  into  the  coils,  or  may  be  put 
in  place  while  the  coils  are  being  placed  in  the  slots. 

The  band  wire  used  should  be  uniform  in  strength 
and  hardness.  Its  ultimate  tensile  strength  should  be 
not  less  than  200,000  lb.  per  sq.in.,  and  its  toughness 
such  that  it  will  bend  180  deg.  flat  upon  itself  without 
cracking  or  splitting. 

It  is  desirable  to  pull  the  coils  down  with  a  tem- 
porary band  while  the  armature  is  hot.  This  temporary 
band  usually  should  be  placed  before  the  armature  is 
dipped  and  baked,  but  an  armature  so  constructed  that  it 
is  difficult  for  the  varnish  to  penetrate  should  be  dipped 
and  partially  baked  before  the  temporary  band  is  put  on. 

After  dipping  and  baking,  the  armature  should  be 
allowed  to  cool  before  the  temporary  band  is  removed. 
The  permanent  bands  should  then  be  put  on  cold  and 
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Typical  banding  arrangement  on  'an  8|-in.  armature 


soldered.  A  thinned  steel  strip  beneath  the  core  bands 
is  desirable.  It  may  be  insulated  from  the  core  by  a  strip 
of  asbestos  paper  or  asbestos  cloth  tape  from  0.010  in. 
to  0.015  in.  thick. 

For  some  large  armatures  the  core  bands  must  be 
split  to  prevent  undue  eddy  current  losses.  In  making 
a  split  band,  the  wire  should  be  continuous  but  the  sec- 
tions should  be  separated. 

In  soldering,  the  irons  must  have  a  temperature  ol 
not  more  than  350  deg.  C,  otherwise,  the  yield  point 
of  the  band  wire  will  be  permanently  lowered.  Pure 
tin  solder  is  recommended,  especially  on  an  armature 
which  is  to  operate  at  Class  B  temperatures.  Bands 
should  be  soldered  all  the  way  around,  with  tinned  steel 
clips  under  both  core  and  end  bands  to  hold  the  wires 
together.  On  the  cores  the  clips  should  be  placed  over 
the  coils  from  3  to  4  in.  apart.  The  start  and  finish 
of  each  band  should  be  held  with  a  clip,  and  the  end  of 
the  wire  hooked  over  the  edge  of  the  clip. 

Banding  tension  is  quite  important.  The  size  wire, 
number  of  wires  and  tension  for  any  given  armature 
may  be  obtained  from  the  manufacturer  or  may  be 
calculated.  The  accompanying  table  gives  recommended 
tensions  for  various  band  wires.  It  will  be  noted  that 
250  lb.  is  the  maximum  tension  listed  for  wire  or  small 
ribbon.  With  a  higher  tension  there  is  some  danger 
that  the  coils  may  be  crushed.  Even  with  this  tension 
it  is  sometimes  necessary  to  use  filler  pieces.  The  num- 
ber of  band  wires  should  be  such  that  the  maximum 
tension  attained  in  service  will  be  from  20  per  cent  to 
30  per  cent  lower  than  that  given  in  the  table. 


Banding  Tensions  for  Various  Wires 

Diameter  of  band  wire,  inches.  .  .0.0285      0.0453  0.064  0.081 

Tension  in  pounds ; 

For  wire  or  small  ribbon  coils.  .  .     80  200  250       Not  used 

For  large  ribbon  or  strap  coils.  .     80  200  400  550 


Definite  instructions  for  banding  armatures  may  De 
summarized  as  follows: 

Preheating — Heat  the  armature  for  eight  hours  at 
115  to  125  deg.  C.  Heating  will  be  uniform  at  the  rate 
of  1  in.  depth  of  punching  per  hour. 

Temporary  Banding — Dipping  and  baking  may  be  done 
if  desired  while  the  armature  is  still  hot,  after  which 
it  is  drained  and  returned  to  the  oven  for  a  preliminary 
baking  of  from  four  to  six  hours  before  placing  the 
temporary  band.  Usually  armatures  are  dipped  and 
baked  after  the  temporary  banding. 

The  temporary  bands  of  at  least  two-thirds  the  number 
of  turns  used  by  the  manufacturer  or  calculated  for  the 
permanent   band   should   be  put   on   the   core   and   end 


windings  within  two  hours  after  removing  the  armature 
from  the  oven.  One  or  two  layers  of  untreated  duck 
strips  slightly  wider  than  the  band  will  protect  the  wind- 
ings. Band  the  entire  armature  in  one  operation  without 
releasing  the  tension.  Start  on  the  core  groove  at  one 
end  of  the  armature.  Continue  toward  the  other  end, 
including  the  end  band ;  then  proceed  to  the  opposite 
end  band.  Each  coil  must  be  pulled  down  tight  against 
the  coil  supports,  avoiding  arch  binding.  Now  solder 
the  band  across  its  full  width  at  the  start  and  finish. 

Permanent  Banding — After  treating,  temporary  band- 
ing, dipping,  and  baking,  let  the  motor  reach  room  tem- 
perature, and   remove  all   temporary   banding  material. 

Place  the  permanent  band  insulation  and  lay  the 
proper  number  of  clips  on  it  keeping  the  clips  and  in- 
sulation in  place  with  twine.  Anchor  the  banding  wire 
about  the  right  end  of  the  core  l)y  wrapping  it  upon 
itself  and  increase  the  tension  to  that  given  in  the  table. 
Then  start  the  core  bands,  winding  the  required  number 
of  turns  so  each  wire  touches  the  adjacent  one.  .After 
all  core  and  end  bands  are  in  place,  solder  the  ends  of 
each,  qut  ofl:  the  wire  and  form  a  hook  at  each  end  of 
each  band  so  it  will  lie  flat  against  the  rotor  and  be  not 
more  than  5  in.  long.     Finally  solder  the  entire  band. 

Repaired  or  Rebanded  Armatures — Even  with  arma- 
tures banded  as  outlined,  bands  may  loosen  due  to  in- 
sulation shrinkage  after  service  of  a  year  or  two.  All 
new  or  rewound  armatures  should  be  examined  after 
one  to  two  years.  Tapping  lightly  with  a  hammer  will 
detect  loose  bands.  If  tight,  a  band  should  give  a  solid 
sound,  and  also  no  vibration  between  band  and  coils 
should  be  apparent  by  touch  with  the  fingertips.  With 
any  looseness  of  the  armature  bands,  the  coils  will  move 
and  chafe  with  final  ground  or  short  circuit.  Some- 
times the  movement  is  so  pronounced  that  the  insulation 
is  worn  through  and  the  copper  exposed. 

If  there  is  any  suspicion  of  looseness,  the  armatures 
should  be  rebanded,  dipped  in  a  good  grade  of  insulating 
varnish  and  baked.  The  method  of  banding  old  wind- 
ings does  not  vary  greatly  from  that  given.  If  the 
winding  is  very  badly  dried  out,  it  may  be  desirable  to 
reduce  the  tension  somewhat  from  that  given  in  the 
table.  This  reduction  in  tension,  however,  should  not 
permit  movement  of  coils  due  to  centrifugal  force. 


Repairing  Broken  Car  Windows 

"Emergency  Sash  for  Broken  Car  Windows,"  pub- 
lished in  the  May  number,  page  262,  was  incorrectly 
credited  to  W.  H.  McAloney.  John  C.  Burdett,  Georgia 
Power  Company,  is  the  author. 
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Power  Factor  Regulation  Reduces 

Penalty  Charges*         By  William  J.  Hankev 

Assistant  to  Superintendent  Power  Conversion 
Cleveland  Railway 

WHEN  the  alternating-current  load  demand  of  the 
Cleveland  Railway  varies  from  unity  power  factor 
the  railway  must  pay  a  penalty  charge  to  the  power 
company.  To  reduce  the  penalty  charges  to  a  minimum 
a  study  was  made  of  the  power  factor  conditions  at  each 
substation.  As  the  alternating-current  power  is  metered 
at  the  power  company's  end  of  the  line,  it  was  necessary 
to  fix  conditions  at  substations  so  that  unity  power  fac- 
tor would  result  at  the  sending  end.  The  electrical 
characteristics  of  the  cable  and  the  conditions  at  each 


substation  were  investigated  to  determine  the  value  of 
power  factor  necessary  to  result  in  a  unity  power  factor 
at  the  sending  end.  The  settings  of  the  field  rheostats 
on  the  synchronous  converters  were  changed  to  bring 
about  this  result  without  appreciably  lowering  the  effi- 
ciency at  the  substations. 

As  a  result  of  the  adjustment  of  power  factor  at  the 
substations,  the  average  system  power  factor  at  the  send- 
ing end  was  increased  from  99.16  per  cent  to  99.87 
per  cent,  or  an  increase  of  0.71  per  cent.  This  increase 
represented  a  saving  of  $284  in  demand  charges  for  the 
first  month  the  change  was  made.  From  November, 
1926,  when  the  readjustments  were  first  made,  to  Decem- 
ber, 1930,  an  average  saving  of  $225  per  month  was 
made,  showing  a  gross  saving  of  $11,250  or  a  yearly 
saving  of  $2,700. 


F.  W.  Drowley 


Grayson  S.  Evans 


John  C.  Burdett 


Maintenance  Contest  Winners 

for  Second  Period 


F.  W.  DROWLEY 

When  he  was  fifteen  F.  W.  Drowley  left 
the  south  shores  of  Ireland  to  begin  his 
career  in  Canada.  The  Canadian  Ship- 
building Company  gave  him  his  first  oppor- 
tunity. Later  he  joined  other  companies 
from  which  he  obtained  valuable  experi- 
ence in  machine  shop  practice  and  drafting. 
In  1911  Mr.  Drowley  entered  the  service 
of  the  Toronto  Railway  Company  as  a 
trackman.  In  a  short  time  he  advanced 
through  the  positions  of  timekeeper,  drafts- 
man, general  foreman  and  assistant  super- 
intendent. When  the  Toronto  Transporta- 
tion Commission  took  over  the  electric 
railways,  he  was  appointed  roadniaster. 

Mr.  Drowley  served  overseas  in  the 
World  War  with  the  First  Battalion, 
Canadian  Railway  Troops. 


GRAYSON  S.  EVANS 

Grayson  S.  Evans  was  born  on  Jan.  7, 
1902.  in  Sharpsburg,  a  suburb  of  Pitts- 
burgh, Pa.  After  graduation  from  the 
Carnegie  Institute  of  Technology,  Mr. 
Evans  entered  the  service  of  the  Duquesne 
Light  Company  in  1920,  where  he  was 
assigned  the  duties  of  general  meter  main- 
tenance. Three  years  later  he  accepted 
the  position  of  superintendent  of  the  meters 
and  tests  department  with  the  United  Elec- 
tric    Light     Company,     Wilmerding,     Pa. 


F.  W.  Drowley 

Toronto  Transportation  Commission 

"Depressing  Rail  Lips  at 
Track  Drains" 

Grayson  S.  Evans 

Pittsburgh  Railways 

"Improved  Current  Seleaive 
Relay  for  Track  Switches" 

John  C.  Burdett 

Georgia  Power  Company 

"Emergency  Sash  for  Broken 
Car  Windows" 

Farrell  Tipton 

San  Diego  Electric  Railway 

"Frame  for  Testing  All  Sizes 

of  Bus  Starters  and 

Generators" 


When  the  United  Electric  Light  Company 
consolidated  with  the  Duquesne  Light  Com- 
pany, Mr.  Evans  joined  the  power  and 
inclines  division  of  the  Pittsburgh  Rail- 
ways. He  has  since  been  actively  engaged 
in  revising  electric  track  switches  and 
signal  control  apparatus. 


JOHN  C.  BURDETT 

Before  he  journeyed  to  the  neighboring 
city  of  Atlanta,  John  C.  Burdett  spent  the 
years  of  his  youth  on  a  farm  in  Fulton 
County,  Georgia,  where  he  was  born  in 
1882.  During  those  early  years  he  devel- 
oped an  ability  for  fixing  things  that  would 
not  work.  When  he  reached  manhood  he 
decided  to  capitalize  on  his  mechanical 
aptitude.  In  1907  he  left  the  farm  and 
entered  the  service  of  the  Georgia  Railway 
&  Electric  Company,  now  the  Georgia 
Power  Company,  as  a  mechanic.  He  is 
now  in  the  body  maintenance  department. 


FARRELL  TIPTON 

For  the  second  consecutive  period  of 
the  Maintenance  Contest  an  award  has 
been  made  to  Farrell  Tipton,  electrician  of 
the  San  Diego  Electric  Railway.  .\  short 
detail  of  his  career  was  published  in  the 
March  number. 
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Sling  Clamp 


By  Charles  Willey 

Superinteitdent  Hoyts  Electrical  IVorks 

Concord,  New  Hampshire 

FOR  the  rapid  handling  of  arma- 
tures about  the  shop,  and  espe- 
cially for  vertically  dipping  them 
into  tanks  of  insulating  compound 
the  sling  shown  in  the  illustration  i 
useful.  The  sling  is  made  of  two 
cam-action,  V-faced  clamping  mem- 
bers, A,  and  two  formed  straps,  B. 
joining  them  into  a  double-acting 
clamp.  The  clamping  members  A 
are  of  soft  metal  to  avoid  injury  to 
the  shaft.  When  hooked  for  hoist- 
ing the  two  levers  cause  the  V  faces 
to  grip  the  shaft  of  the  armature 
securely  and  without  injury.  The 
accompanying  illustration  shows  how 
the  clamp  is  used  for  hoisting  arma- 
tures. 


Improved  Transportation  of 
Welding  Equipment        by  f.  j.  martin 

Superintendent  of  Maintenance 
Pittstmrgh  Railways 

DELAYS  in  the  transportation  of  electric  welding 
equipment  of  the  Pittsburgh  Railways  have  been 
greatly  reduced  through  the  use  of  a  special  truck  on 
which  it  is  carried.  Formerly,  the  equipment  was  moved 
from  place  to  place  on  its  own  wheels,  being  hauled 
behind  a  work  truck  assigned  to  one  of  the  track  gangs. 
Difficulties  frequently  were  experienced  in  obtaining  the 
service  of  a  truck,  and  its  use  for  hauling  the  welding 
apparatus  interfered  with  the  work  of  the  track  gang. 
Moreover,  in  making  a  movement  of  this  kind,  consid- 
eration had  to  be  given  to  the  type  of  street  traversed, 
since  a  speed  exceeding  5  m.p.h.  on  a  roughly  paved 
street  would  be  likely  to  shake  the  grinder  to  pieces. 
Thus,  it  often  happened  that  only  one  location  could  be 


reached  in  an  ordinary  day's  work,  and  several   other 
spot-welding  jobs  were  left  undone. 

Under  the  new  arrangement  the  equipment  is  carried 
on  a  special  truck.  The  outstanding  feature  of  this  truck 
is  an  overhead  horizontal  beam  on  which  is  operated  a 
1-ton  chain  block.  This  is  used  for  lifting  the  grinding 
machine,  weighing  1,800  lb.,  from  the  street  onto  the 
truck  bed.  The  total  time  consumed  in  this  operation 
does  not  exceed  five  minutes,  and  is  handled  by  the  two 
operators  who  form  the  crew.  Space  is  also  available 
for  hauling  the  welding  grid  and  other  necessary  welding 
material.  After  loading,  a  speed  of  30  m.p.h.  can  be 
attained  in  moving  to  the  next  location.  This  allows  two 
or  more  locations  to  be  reached  and  the  work  completed 
in  an  eight-hour  day. 


Frame  for  Testing  All  Sizes  of  Bus 
Starters  and  Generators* 

By  Farrell  Tipton 

Electrician, 
San  Diego  Electric  Raihvay 


Weld 


Undercutting  and  short  circuit 
tests  on  starter  and  generator 
armatures  of  all  sizes  are  made 
on  this  frame 


OVERHAUL  of  bus  starters  and  generators  consists 
of  turning  the  commutator  in  a  lathe,  undercutting 
the  mica  and  making  a  millivoltmeter  test  on  the  armature 
to  detect  short  circuits.  The  undercutting  and  testing 
is  done  in  a  frame  developed  by  the  San  Diego  Electric 
Railway  to  facilitate  this  work.  The  frame  is  adjustable 
to  hold  the  many  sizes  of  armatures  overhauled. 

"Submitted  in  Electric  Railway  Joirn.\l  Prize  Contest. 


Formerly  electric  welding  equipment  was  moved  from  place  to   place  slowly  on  its  own  wheels  behind  a  regular  truck, 
carried  on  this  specially  designed  truck,  which  can  move  at  high  speed  and  thereby  save  much  time 


Now  it  is 
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After  the  armature  is  turned  in  the  lathe  it  is  placed 
in  the  frame,  shown  in  the  illustration,  and  is  fixed  firmly 
by  turning  the  pivot  at  the  right.  An  extension  to  the 
pivot  is  used  for  small  armatures.  The  contact  unit  for 
the  millivoltmeter  test  is  lowered  while  the  mica  is  being 
undercut.  In  making  the  millivoltmeter  test,  the  con- 
tacts are  raised  and  adjusted  to  the  proper  spacing  on 
the  commutator.  The  shaft  carrying  the  contacts  is  set 
in  a  bronze  bushing  and  can  be  moved  one  way  or  the 
other  to  fit  the  commutator.  The  contact  points  are 
rounded  to  prevent  scratching  of  the  commutator. 

Improved  Current  Selective  Relay 
for  Electric  Track  Switches* 

By  Grayson  S.  Evans 
Pittsburgh  Railways 

PRIMARILY,  two  relays  control  an  electric  track 
switch.  One,  the  power  relay,  limits  the  time  during 
which  current  flows  through  the  magnet.  The  other,  the 
current-selective  relay,  directs  the  current  to  one  of 
the  two  track  magnets.  The  armature  of  the  current- 
selective  relay  picks  up  or  remains  stationary,  depending 
on  whether  the  car  passes  the  contactor  with  power  or 
coasts  through  it.  An  adjustable  weight  varies  the  cur- 
rent required  to  pick  up  the  armature.  The  relay  has 
the  disadvantages  that  the  position  of  the  armature  may 
be  changed  when  current  is  passing  through  it  to  the 
track  magnet,  and  also  that  when  the  armature  changes 
position  under  load  it  draws  an  arc  from  one  contact 


'Main  Openrting  Coil 


Small  holding  magnet  prevents  the  reversal  of  switch  direction 
while  the  car  is  passing  through  the  pan 

and  establishes  a  circuit  to  the  other  contact,  thus 
energizing  two  magnets  simultaYieously  and  nearly 
doubling  the  current.  When  this  happens,  the  power 
relay  fails  to  open  the  circuit  and  the  fuse  blows.  In 
addition,  the  switch  will  very  often  throw  back.  If  the 
car  is  traveling  at  a  good  speed  and  the  switch  is  set  for 
the  desired  direction,  the  car  may  split  the  switch. 

The  new  current  selective  relay  has  been  devised  to 
eliminate  these  hazards.  It  has  a  contact  spacing  of  about 
tV  in-  Two  small  holding  magnets  are  located  above  and 
below  the  extreme  end  of  the  armature,  so  that  the  con- 
tacts are  located  in  their  magnetic  circuit.  When  a  circuit 
is  closed  in  either  position  of  the  armature,  the  armature 
will  not  move  until  the  power  is  off.  If  the  passage 
of  a  car  has  started  to  operate  the  switch,  and  then  some 
obstruction  makes  it  necessary  to  stop,  the  switch  will 
go  through  its  cycle  in  the  direction  controlled  by  the 
initial  impulse.  This  relay  will  permit  faster  movement 
of  cars  over  the  contactor.  It  will  also  eliminate  trouble 
with  heaters  and  pumps  during  the  winter,  and,  what 
is   more   important,    it   will    practically   eliminate   split 

^Submitted  in  Electric  Railway  Journal  Prise  Contest. 


Tell  the  Judges  of  the 

Electric  Railway  Journal 
Maintenance  Contest 

HOW  GOOD  A 

MAINTENANCE  JOB 

YOU  ARE  DOING 

Send  in  your  data  for  the  Company  Award  now 

CLOSING  DATE 
JULY  1 


switches   that   are   caused   by   electrical   defects    in   the 
relays. 

Three  of  these  relays  have  now  been  in  service  on  the 
Pittsburgh  Railways  system  for  approximately  six  months 
at  the  most  hazardous  switch  locations  without  a  failure. 
There  are  about  230  electric  switches  in  service,  on  which 
it  is  planned  to  replace  the  old-style  selective  relay  with 
the  new  relay. 

Identifying  Good  Control  Fuses 

By  W.  R.  McRae 

Superintendent  Rolling  Stock  and  Shops 
Toronto    Transportation    Commission 

SERVICE  delays  frequently  can 
be  avoided  if  a  spare  control  fuse 
is  available.  Failure  to  report  chang- 
ing of  the  fuse  is  one  cause  of  trouble, 
and  a  flustered  operator  may  fail  to 
identify  the  good  and  bad  fuses. 

On  the  Toronto  Transportation 
Commission  cars  this  difficulty  is  ob- 
viated by  placing  two  spare  fuse 
holders  at  distinctly  diflferent  locations 
in  the  front  vestibule.  One  is  cream 
colored  for  the  good  fuse,  and  the 
other  is  red  for  the  defective  fuse. 
Despite  special  instructions,  routine 
inspections  in  the  carhouses,  and  a 
weekly  test  of  spare  control  fuses 
on  the  cars,  occasionally  a  defective 
fuse  in  the  "O.K."  fuse  holder  is  the 
cause  of  prolonging  a  delay. 

To  avoid  this  possibility  on  the  T.T.C.,  one  end  of 
each  tested  fuse  is  wrapped  in  a  2x4-in.  label  of  the 
type  illustrated,  gummed  at  the  bottom  edge  only.  On 
the  face  is  printed  the  statement  that  the  fuse  is  good, 
along  with  the  instruction  to  remove  the  label  before 
using  the  fuse.  The  gum  is  so  placed  that  the  label  does 
not  adhere  to  the  metal  ferrule,  and  the  difference  in 
diameters  of  ferrule  and  cartridge  forces  out  an  edge 
or  corner  of  the  label  so  that  quick  removal  is  easy. 
Presence  of  the  label  indicates  that  the  fuse  is  good, 
obviating  the  weekly  test. 


In  Toronto  good 
control  fuses  are 
marked  with  de- 
tachable gummed 
labels  for  quick 
identification 
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This    low-cost    lock    box    has    been    found 
effective   in  Detroit 


Lock  Box  for  Track  Switches* 

By  James  J.  Burns 

Road  Master 
City  of  Detroit,  Department  of  Street  Raihvays 

TRACK- 
switches  of 
the  city  of  De- 
troit. Depart- 
ment of  Street 
Railways,  are 
locked  by  a  sim- 
ple device  with 
practically  n  o 
wearing  parts. 
This  device  has 
been  found  to  be 
very  effective 
and  reliable  in  its 
locking  action. 
By  adjusting  the 
nuts  on  the  pull- 
pin,  it  can  be 
made  to  act  as  a 
two-way  or  a 
one-way     throw 

device  for  spring  switches.  Under  ordinary  operation  it 
is  not  possible  to  stop  the  tongue  switch  on  dead  center ; 
the  farther  the  collar  on  the  pull-pin  moves  over  the 
center,  the  tighter  the  switch  is  locked. 

Between  the  jam  nuts  on  the  pull-pin  is  fitted  a  slot 
collar,  into  which  are  inserted  short  wedges  of  tool  steel. 
The  heels  of  these  wedges  rest  in  saddle  blocks  which 
engage  flat  springs,  and  are  fixed  between  the  guards. 
The  ends  of  the  flat  springs  rest  on  rectangular  bars 
so  that  when  the  bars  are  turned  on  the  high  or  on  the 
low  side  the  springs  are  placed  in  tension.  As  the  con- 
struction of  the  locking  box  is  so  simple  the  cost  has 
been  reduced  to  about  one-half  that  of  the  ordinary 
locking  box.  The  maintenance  required  for  this  type 
of  box  is  negligible. 


Depressing  Kail  Lips  at 

Track  Drains*  by  f.  w.  drowlev 

Roadmaster 
Toronto  Transportation  Commission 

REMOVAL  of  the  rail  lip  at  track  drain  castings  was 
-the  cause  of  a  number  of  broken  rails.  Although 
great  care  was  exercised  in  the  removal  of  the  lip  section 
by  drilling  a  series  of  holes  adjacent  to  the  gage  line,  and 
marking  a   saw  cut  at   each   end   of   the   section   to  be 


removed,  as  well  as  installing  a  welding  plate  for  rein- 
forcement, the  breakage  continued.  By  depressing  the 
rail  lip  to  make  an  even  groove  to  the  drains  this  trouble 
was  eliminated.  The  depression  was  made  by  heating 
and  forging  the  rail.  Since  this  method  was  adopted 
no  further  trouble  has  been  ex|jerienced. 


Careful  Maintenance  Prevents 
Grounded  Trolley  Cables*  byr.w.james 

Electrical  Inspector 
Ottan'a  Electric  Railway 

GROUNDING  of  the  trolley  cable  l)etween  the  fuse 
box  and  the  line  switch,  and  from  the  line  switch 
to  the  controller  gave  us  considerable  trouble  during  the 
years  1928  and  1929.  The  source  of  the  trouble  ajipeared 
to  have  been  at  the  end  of  the  conduit  pipes  where  the 
insulation  showed  a  tendency  to  wear  very  rapidly.  To 
stop  this  trouble  we  insulated  all  the  cables  at  the  ends 
of  the  conduit  pipe  by  means  of  rubber  and  friction 
tape,  and  afterwards  painting  them  with  black  insulating 
varnish.  Large  splashers  were  placed  on  the  truck 
frames  immediately  in  front  of  the  cable  outlets  to  pre- 
vent any  water  reaching  the  conduit  pipes.  Since  we 
have  installed  the  splashers  we  have  found  that  whenever 
one  is  broken  or  damaged  during  the  winter  by  rubbing 
on  the  icy  ruts  that  have  formed  along  the  edge  of  the 
rails,  the  cable  of  that  car  will  almost  always  ground  soon 
after.  Formerly,  the  largest  number  of  grounded  cables 
occurred  during  the  winter  months  when  water  collected 
in  the  large  deep  ruts  along  the  tracks,  and  was  splashed 
on  the  cables  causing  them  to  ground.  However,  we 
are  satisfied  that  this  source  of  trouble  has  practically 
been  eliminated  since  we  have  had  only  as  many  grounded 
cables  in  February  and  March,  usually  the  worst  months 
for  such  trouble,  as  we  had  during  the  summer  months  of 
July  and  August. 

The  almost  complete  elimination  of  grounded  trolley 
cables  has  more  than  repaid  for  the  extra  maintenance 
work  incurred  in  insulating  the  cables  more  thoroughly. 
As  it  is  a  great  expense  to  renew  these  cables,  a  large 
saving  has  thus  been  made.  A  more  important  result  is 
the  elimination  of  interruption  to  car  service.  The  great 
reduction  in  grounded  cables  has  been  extremely  gratify- 
ing and  may  be  indicated  by  a  comparison  of  the  records 
of  the  period  before  and  after  the  improved  main- 
tenance. In  the  sixteen  months  prior  to  the  inauguration 
of  the  improved  maintenance  method.  39  cars  were  taken 
out  of  service  because  of  grounded  trolley  cables.  In 
the  following  i)eriod  of  33  months  only  four  cars  were 
out  of  service  for  the  same  cause. 


*Submitted  in  Electric  Railway  Journal  Pri::e  Contest. 


Broken  rails  often  resulted  at  drain  castings  where  the  rail 
lip  was  cut  away 


By  depressing  the  rail  lip  to  form  a  smooth  groove  to  the  drain 
broken  rails  at  these  points  were  eliminated 
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Track  in  Somerville,  Mass.,  restored  to  good  condition  after  30  years  of  service 

Old  Track  Successfully  Restored  at 
SMALL   COST 

By  H.  M.  Steward 

Superintendent  of  Maintenance 
Boston  Elevated  Railway 


A  FTER  30  years  of  service,  surface  tracks  of  the 
ZA  Boston  Elevated  Railway  on  Elm  Street,  Somer- 
X  JLville,  Mass.,  were  recently  restored  to  good  oper- 
ating condition  at  comparatively  small  cost.  Restoration 
of  the  old  track  was  considered  preferable  to  the  con- 
struction of  entirely  new  track  because  the  rapid  transit 
line  may  be  extended  to  this  territory  in  the  near  future. 

The  track  on  Elm  Street  was  built  in  1899  with  95-lb. 
girder  rail,  Pennsylvania  Steel  Company  section  222, 
with  bolted  joints  and  bonds.  The  rails  were  laid  on  wood 
ties  7  ft.  in  length,  tamped  with  material  then  found  in 
the  street ;  paved  with  8-in.  granite  blocks  laid  on  gravel 
base  with  gravel  joints. 

In  1913-14,  the  city  of  Somerville  laid  a  permanent 
paving  in  the  roadways  on  both  sides  of  the  track,  but 
the  railway  did  not  at  that  time  rebuild  its  tracks, 
although  they  were  from  fourteen  to  fifteen  years  old. 
Instead,  the  tracks  were  simply  relined  and  resurfaced, 
such  ties  as  were  necessary  were  renewed,  and  a  concrete 
beam  4  in.  thick  and  18  in.  wide  was  installed  below  the 
ties  under  each  rail.    The  paving  blocks  were  relaid  with 


grouted  joints,  without  a  concrete  base.  The  bolted 
joints  were  replaced  by  Lorain  bar-welded  joints. 

The  track  remained  in  this  condition  for  about  fifteen 
years.  Although  occasional  repairs  to  the  rails  and 
pavement  were  required,  it  remained  generally  in  fair 
condition.  In  1930,  however,  the  city  again  decided  to 
lay  a  new  pavement  in  the  roadways,  this  time  with  a 
concrete  base  and  asphalt  top,  as  the  pavement  previously 
installed  had  become  worn  out.  Again  the  railway 
preferred  not  to  build  new  track  due  to  the  possibility 
of  rapid  transit  extension,  in  which  event  the  surface 
tracks  probably  would  become  unnecessary  and  buses 
would  be  used. 

First,  the  pavement  was  removed  and  a  careful  exam- 
ination made  of  the  concrete  beams.  They  were  found 
to  be  intact,  and  the  ties  which  were  firmly  embedded  in 
the  concrete  were  in  very  good  condition.  It  was  neces- 
sary only  to  renew  a  small  number  of  ties  which  were 
partially  decayed.  The  track  was  relined  and  resurfaced 
where  necessary  wihout  disturbing  the  concrete  beams, 
by  using  shims  and  respiking  the  rails  on  the  ties. 


Electric  Railway  Journal — June,  1931 
319 


Cement plasier;    Srouf-joinfs      Sranite  block  pavement    ^-girder  rail 


^S>  Treateol  tte<^^ 


19I3-I9I4 

.Concrete  pavement  ,9'-giraler  rail 


1930 


Cross-section  of  track  as  first  built  and  as  restored  in   1914 
and  again  in  1930 

After  the  track  had  been  brought  to  good  line  and  sur- 
face, a  concrete  paving  slab  of  a  minimum  thickness  of  6 
in.  was  installed  between  the  rails  of  the  track  in  place  of 
the  old  granite  block  paving.  The  mixture  used  was  1:2: 
4  impregnated  with  5  lb.  of  lampblack  to  every  four  bags 
of  cement,  to  give  the  surface  an  appearance  resembling 
the  asphalt  used  elsewhere  on  the  street.  The  top  of 
the  pavement  in  the  center  was  brought  to  the  height 
of  the  head  of  the  rails,  arching  down  to  the  flat  tram 
of  the  rails. 

Two  Jackson  tie  tampers  were  mounted  on  a  small 
push  car  and  a  puddler  made  of  6-in.  channel  iron, 
shaped  to  produce  the  cross-section  desired,  was  attached 
to  the  tie  tampers.  This  car  was  moved  at  the  rate  of 
3  ft.  per  minute,  and  the  tie  tampers,  operating  at  3,600 
strokes  per  minute,  vibrated  the  concrete  thoroughly, 
driving  out  all  the  imprisoned  air,  bringing  the  water  to 
the  surface,  and  causing  the  concrete  to  penetrate  into  all 
parts  of  the  track  structure  between  the  rails.  As  the 
municipality  installed  a  concrete  base  to  support  the 
asphalt  pavement  in  the  roadways  and  dummy,  the  rails 
which  had  then  been  31  years  in  service  were  firmly 
anchored  in  the  concrete. 

An  examination  of  the  track,  made  after  the  winter 
of  1930-1931,  showed  that  the  track  has  remained  true 
to  line  and  surface,  that  there  are  no  breaks  or  cracks 
in  the  concrete  pavement,  and  no  signs  of  heaving. 

Checking  Air  Gap  Clearances 

By  John  S.  Dean 

Renewal  Parts  Engineer 
Westinghouse   Electric    &   Manufacturing    Company 

REPLACEMENT  of  field  coils  in  box  type  motors 
■  necessitates  removal  of  the  poles,  and  when  the  new 
coils  are  installed  care  must  be  taken  to  get  a  good 
metal-to-metal  contact  between  the  pole  and  the  machined 
seat  in  the  frame  to  obtain  a  low  reluctance  path  for  the 
magnetic  flux.  The  pole  washer  or  spring  should  not 
be  allowed  to  slip  between  the  pole  and  the  frame  as  it 
will  prevent  proper  seating. 

As  a  check  on  the  assembly,  a  gage  should  be  used 


after  the  poles  are  assembled  and  drawn  tightly  in  place. 
Such  a  gage  can  be  made  from  a  round  sheet-steel  disk. 
The  proper  diameter  is  the  diameter  of  the  armature 
core  plus  twice  the  air  gap.  Failure  of  the  gage  to  go 
inside  the  pole  faces  indicates  that  one  or  more  poles 
have  not  been  pulled  up  to  proper  position.  Adjustment 
■of  the  air  gap  is  essential,  as  it  affects  motor  speed. 

Easy  Installation  of  Roof 
Equipment*  bv  a.  han..mann 

Master  Mechanic 

Hamburg  Elevated  Railway 

Hamburg,  Germany 

EASY  removal  or  replacement  of  the  car  circuit  break- 
ers that  are  installed  on  the  roofs  of  the  Hamburg 
elevated  cars  is  made  possible  with  the  help  of  a  device 
developed  in  the  company  shops.  These  breakers  weigh 
about  60  kg.  (130  lb.).  Previously,  the  breaker  was 
lifted  up  a  ladder  by  one  man,  who  stood  on  the  car 
roof  while  another  man  pushed  from  beneath.  Now  it 
is  possible  for  one  man  standing  on  a  ladder,  as  shown 


This  light  hand  crane  facilitates  installation  or  rLnio\al  ot 
equipment  on  the  car  roofs  in  Hamburg 


in  the  illustration,  to  remove  or  install  the  breaker.  A 
crane  of  steel  pipe  is  hooked  into  the  roof  gutter  while 
the  bottom  is  clamped  tightly  to  the  side  sill.  At  the 
top  is  a  swinging  arm  carrying  a  pulley  block  at  its  end. 
The  breaker  to  be  installed  is  lifted  from  the  floor  with 
the  pulley,  swung  into  position  and  dropped  in  place. 
Removal  is  made  in  the  reverse  manner. 

The  device  can  be  attached  or  taken  down  from  any 
car  by  one  man  in  two  minutes.  It  cost  50  reichsmarks 
($12)  and  weighs  25  kg.  (55  lb.).  Increased  protection 
against  accidents  is  assured. 

*Submitted  in  Ef-ectric  R.-mlvvav  Journai.  Prise  Contest. 
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New  Products  ^"^^^^^ 

the  Railways 


Pantograph - 


Magnetic  valve  to 
to  wer  pan  tagraph 

>QQQOp_Q.QQ- 


To  transformer, , 


Pantagraph-lowering  relay  has  been  developed  for  cars  or  locomotives 
which  do  not  have  circuit  breakers  of  large  capacity 


Relay  for  Lowering  Pantagraph 
on  Line  Interruptions 


DUE  to  space  limitations,  it  is  un- 
usually dangerous  to  install  on 
an  electric  locomotive  or  car  a  circuit 
breaker  having  sufficient  rupturing 
capacity  to  open  the  heavy  currents 
which  flow  in  case  of  a  fault.  Hence, 
the  duty  of  interrupting  fault  cur- 
rents falls  to  the  breaker  at  the  near- 
est substation.  As  the  opening  of  a 
substation  breaker  entails  a  service  in- 
terruption, it  is  important  to  isolate 
the  faulty  unit  in  the  minimum  time. 

A  locomotive  or  car  can  be  isolated 
from  the  line  by  merely  lowering  the 
collapsible  pantagraph  from  the  trol- 
ley. This  is  usually  accomplished  by 
a  magnetic  arrangement  which  actu- 
ates a  compressed  air  mechanism. 
However,  under  no  conditions  should 
the  pantograph  be  disconnected  from 
the  line  when  fault  current  is  flowing, 
as  the  heavy  power  arc  would  dam- 
age both  the  pantagraph  and  trolley. 

A  relay  has  been  devised  by  the 
We.stinghouse  Electric  &  Manufac- 
turing Company  which  will  prevent 
the  pantagraph  from  bing  lowered 
until  the  substation  breaker  opens. 
The  relay  wiiL£)perate  the  lowering 
mechanism  the  instant  the  fault  cur- 
rent is  interrupted,  clearing  the  loco- 
motive or  car  from  the  line  before 
the  substation  breaker  recloses.  This 
relay  consists  of  a  rectangular  core 


surrounding  the  high-tension  lead  and 
a  pivoted  metal  piece  which  is  ar- 
ranged to  operate  a  latch.  In  the 
diagram  the  circuit  is  shown  under 
normal  conditions,  no  fault  current 
flowing.  Actuating  the  pantograph 
"down"  switch  under  this  setting  will 
lower  the  pantagraph  from  the  trol- 
ley by  energizing  the  magnet  or  valve. 


Pantagraph  is  lowered  after  the  line  is 
opened  at  the  substation 


However,  should  fault  current  be 
flowing  the  coil  surrounding  the  high 
tension  bus  will  be  energized,  and 
the  metal  piece  will  be  attracted, 
breaking  the  contact  at  A  which  jjre- 
vents  the  magnetic  valve  from  being 
energized.  The  movable  lever  is  un- 
latched, breaking  contact  at  B  and 
closing  contact  at  C.  As  soon  as  the 
substation  breaker  is  opened,  fault 
current  ceases  to  flow  in  the  bus  and 
the  spring  mechanism  causes  contact 
at  A  to  be  made.  -■Xs  contact  C  has 
been  made  previously,  the  down 
switch  is  thus  bridged  and  the  panta- 
graph will  be  lowered  immediately 
upon  the  interruption  of  the  fault, 
regardless  of  whether  the  "down" 
switch  has  been  operated. 


C^-J> 


Service  Truck  for  Line  Work 


EQUIPPED  with  a  winch,  and  a 
truck  body  and  chassis  specially 
designed  to  stand  heavy  service  de- 
mands, a  truck  has  been  built  by  the 
American  Coach  &  Body  Company, 
Cleveland,  suitable  for  line  construc- 


View    showing   winch    and 
gear  box 


transmission 


tion  service.  In  line  pole  construc- 
tion the  winch  is  capable  of  handling 
the  largest  sizes  of  poles. 

Power  for  the  winch  is  supplied 
by  the  engine  through  a  change-over 
box  which  is  an  addition  to  the  reg- 
ular transmission  mechanism.  The 
change-over  box  is  built  especially 
for  this  truck  by  the  Ohio  Gear 
Company,  Cleveland.  There  are  two 
positions  of  the  shift  lever.  The 
first  connects  the  engine  to  the 
winch,  and  the  second  position  con- 
nects it  to  the  regular  truck  propeller 
shaft  and  the  rear  differential.  On 
the  winch-drive  side  of  this  gear, 
power  is  transmitted  through  a  silent 
chain  and  worm  gearing  to  the  drum 
itself.  With  this  arrangement,  it  is 
impossible  for  the  load  to  overhaul 
the  winch  by  its  own  weight. 


Electric  R.mlway  Journal- 
321 


-June,  1931 


g  steaw  lines  - 


View  showing  boiler,  one  radiator  and  connecting  lines 


Steam  Heater 


for  Buses 


E 


XHAUST  gases  form  the  source    the  over-all  length  of  the  boiler.  This 

will  allow  the  ends  of  the  exhaust  pipe 
to  protrude  2  in.  into  the  boiler.  The 
boilers  are  provided  for  either  right 
or  left-hand  exhaust  pipes  so  that  the 
standpipes  will  always  face  the  cen- 
ter of  the  chassis. 

Excepting  for  the  "on"  and  "off" 
valves,  there  are  no  moving  parts. 
It  is  not  necessary  to  remove  the 
heater  in  the  summer ;  the  heater  will 
cease  to  function  by  merely  turning 
the  shut-off  valve.  Radiators  can  be 
obtained  in  standard  lengths  of  6  ft., 
8  ft.  and  10  ft.  For  standard  in- 
stallations, the  length  of  the  radiator 
is  governed  by  the  space  available 
from  the  front  seat  to  the  front  of 
the  rear  wheel  housing.  All  boilers 
are  tested  with  a  pressure  of  500  lb. 
per  sq.in. 


of  heat  in  the  steam-heating  sys- 
tem for  buses  manufactured  by  the 
Foster-Vernay  Corporation,  Brook- 
lyn, N.  Y.  The  boiler,  containing 
about  one  pint  of  water,  is  placed  in 
the  exhaust  line  anywhere  between 
the  muffler  and  engine  manifold. 
Heat  is  transferred  to  the  water 
through  a  coil  of  stainless  steel,  cre- 
ating steam  at  a  pressure  of  from 
35  to  60  lb.  per  sq.in.  The  circula- 
tion of  steam  and  condensate  between 
the  boiler  and  radiators  is  through 
copper  connecting  tubes.  The  radi- 
ators are  placed  under  the  seats,  one 
running  longitudinally  along  each  side 
of  the  bus.  They  are  covered  with 
a  perforated  metal  covering. 

The  boiler  may  be  placed  anywhere 
between  the  muffler  and  the  engine 
manifold  where  it  will  be  most  con- 
venient for  the  connecting  lines.  It 
is  installed  by  cutting  a  section  from 
the  exhaust   line  4   in.   shorter  than 


Improved  Concrete 
Vibrator 

SEVERAL  improvements  have 
been  made  in  the  machine,  known 
as  the  Mortar-Flow  Pulsator  and  man- 
ufactured by  the  International  Steel 
Tie  Company,  Cleveland,  for  vibrat- 
ing the  track  structure  when  pouring 
concrete  in  track  construction.  Im- 
provements have  been  made  in  the 
lifting  mechanism,  in  the  detail  of  all 
keys,  bolts  and  nuts  which  may  be 
loosened  by  the  vibration.  This  im- 
proved machine  has  worked  on  a  12- 
mile  track  without  any  difficulties. 

The  motor  speed  has  been  increased 
from  1,800  to  2,100  r.p.m.,  giving  a 
theoretical  number  of  vibrations  per 
minute  of  8,400.  The  motors  now 
furnished  are  completely  inclosed  as 
protection  against  weather  and  dirt. 
Special  machines  are  available  with 
speed  regulation  from  1,800  to  2,700 
r.p.m.  While  the  amount  of  pulsating 
force  required  to  cause  the  concrete 
to  flow  efficiently  into  all  voids  and 
bond  with  the  structure  depends  on 
the  rail  size,  the  depth  of  concrete 
and  other  factors,  the  usual  work  has 
been  most  successful  at  a  motor  speed 
of  2,100  r.p.m.  or  8,400  vibrations  per 
minute.  It  is  claimed  that  the  high 
frequency  of  vibration  will  not  cause 
the  track  structure  to  move  out  of 
line  or  surface,  or  cause  a  segrega- 
tion of  the  coarse  aggregate  in  the 
concrete,  because  the  8,400  high  fre- 
quency vibrations  are  not  violent. 
It  is  impossible  to  tell  whether  the 
motor  is  in  operation  when  standing 
at  a  distance  of  15  ft.  from  the 
machine.  The  manufacturers  recom- 
mend the  machine  for  sealing  and 
waterproofing  the  track  structure, 
and  for  a  better  bond  between  the 
rail  and  concrete. 


Vibrator  has  been 
stepped  up  to  8,400 
vibratiotis  per  minute 
to  insure  a  better 
bond  between  con- 
crete and  track 
structure 


Radiator 


Bus  chassis  _, 
frame  ■■''' 


Ro'diafory 


Front  sectional  view  showing  right-band  boiler 
installation 
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Automatic  Storage 
for  Automobiles 

A  Solution  to  the 
Parking  Problem 


Side  Elevation  Inside  Walls 


Above  —  Individual  cradles  and 
an  automatic  control  are 
features  of  this  new  method  of 
storing  automobiles 

At  left — A  double  parking  ma- 
chine; each  machine  has  a  ca- 
pacity of  twelve  automobiles. 
Cradles  can  be  made  3  ft.  6  in. 
shorter   for   smaller  cars 


r  ■^^^—-  ---:-.--"'■    J      ^^    ^.^j^^ — Hand-operated    model 

r     ..c,      ^      ,     ^  «/  M  showing  construction  details 

Front  Elevation  Inside  Walls  ^ 


PROMISCUOUS  parking  of  auto- 
mobiles on  the  streets  is  one  of 
the  causes  of  traffic  congestion,  which 
is  resulting  in  great  economic  waste 
in  the  large  cities.  A  practical  and 
economical  solution  of  the  parking 
problem  is  extremely  desirable.  An 
important  step  in  this  direction  is  the 
automatic  parking  machine  developed 
by  the  Westinghouse  Electric  &  Man- 
ufacturing Company. 

Consisting  of  individual  cradles  for 
each  automobile,  which  are  supported 
between  two  endless  vertical  chains 
driven  by  electric  motors,  one  ma- 
chine occupies  a  ground  space  of 
only  16x24  ft.  and  has  a  vertical 
height  of  108  ft.  Machines  of  smaller 
capacity  are  also  made;  for  each  pair 
of  cradles  removed  a  decrease  of  8 
ft.  in  height  is  effected. 

The  vertical  chain  travels  at  a  speed 
of  100  ft.  per  minute,  making  the 
average  time  required  to  bring  a 
cradle  to  the  driveway  level  in  a  24- 
car  machine  only  30  .seconds.. 

The  machine  can  be  operated  by 
either  of  three  methods,  all  of  which 
use   the   same   control    but    different 


master  switches.  A  key  system  is 
best  suited  for  garages  where  space 
is  rented  by  the  week  or  month. 
Each  tenant  has  a  key  to  call  his 
cradle  to  the  driveway  level,  by  in- 
serting it  in  the  proper  lock.  When 
the  cradle  is  at  the  driveway,  the  door 
can  be  opened  with  the  same  key. 

A  push  button  control  system  can 
be  used  in  a  public  garage.  When  a 
customer  wishes  to  park  an  automo- 
bile a  dispatcher  directs  him  to  a 
machine  and  opens  the  door  to  the 
cradle.  When  the  customer  has 
stepped  out  of  the  inclosure  he  oper- 
ates a  lever  to  get  his  check.  This 
lever  stamps  the  check  with  the  loca- 
tion of  the  car  and  the  time  of  park- 
ing. At  the  same  time  the  lever  sets 
up  the  circuit  that  closes  the  doors 
and  dispatches  an  empty  cradle  to  the 
driveway  level  to  receive  the  next 
automobile.  When  the  driver  returns 
for  his  car  he  presents  his  check  to 
the  cashier  who  collects  the  charge 
and  pu.shes  the  button  corresponding 
to  the  check  number  to  bring  the  car 
to  the  driveway. 

The  coin  system  is  similar  to  the 


push  button  system,  except  that  a 
coin  machine  is  used  instead  of  push 
buttons.  The  driver  deposits  the  coin 
which  opens  the  door  to  an  empty 
cradle  for  parking  his  car.  He  takes 
the  check  as  a  key,  which  enables  him 
to  call  the  cradle  to  the  driveway  level 
when  he  wishes  his  car.  If  he  has 
overstayed  his  time  additional  money 
must  be  dejxjsited  to  obtain  the  car. 
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Portable 

Safety 
Zone 


PORTABLE  safety  zones  for  the 
protection  of  passengers  getting  on 
or  off  street  cars  at  busy  street  inter- 
sections hav?  been  developed  by  the 
Blaw-Knox  Company,  Pittsburgh, 
Pa.  The  zone  is  entirely  structural, 
having  pipe  or  I-beam  posts  set  into 
the  pavement  to  which  are  anchored 
I-beam  base  members,  splash  plates 
and  guard  rails.  Channels  supported 
on  the  I-beam  members  contain  fitted 
panels  of  electro-forged,  one-piece, 
non-slip  grating  with  a  ramp  to  af- 
ford an  easy  grade  for  entering  the 
zone.  The  entire  platform  is  8  in. 
above  the  street  level.  The  zone  is 
open  only  at  the  street-intersection 
end,  the  traffic  end  being  properly 
buttressed  to  avoid  danger  from  in- 
coming traffic,  and  equipped  with  sig- 
nal or  warning  lights. 

The  zone  can  easily  be  removed 
to  another  location,  taken  up  tempo- 
rarily to  open  the  street  for  construc- 
tion work,  or  changed  in  size  accord- 
ing to  the  demand  of  traffic  condi- 
tions. 

The  grating  platform  is  said  to  be 
non-slip  even  in  extremely  muddy 
weather  or  in  ice-forming  conditions. 
This  non-slip  feature  is  accomplished 
because  of  forced  drainage  of  the 
open  flooring  and  a  twisted  cross  bar 
construction  in  the  grating  itself,  af- 


Zone  can  be  changed 
in  size  to  meet 
demands  of  traffic 
conditions 


fording  many  points  of  friction  con- 
tact in  walking.  The  bars  are  spaced 
so  that  there  is  no  hazard  of  heels 
becoming  caught  between  them.  The 
city  of  Detroit  was  the  first  munici- 
pality to  install  these  zones,  having 
done  so  after  much  experimental 
work  and  trial. 


Pressed-Steel  Crossing 

RAIL-HIGHWAY  crossing,  said 
to  require  little  or  no  mainte- 
nance, has  been  placed  on  the  market 
by  the  A.  O.  Smith  Company,  Mil- 


Safety  zones  have  been  placed  along 
Fort  Street,  Detroit 

waukee.  Wis.  The  crossing  is  made 
up  of  pressed-steel  members,  only 
three  different  .shapes  being  used. 
They  have  been  designed  to  obtain 
the  maximum  distribution  of  load  to 
enable  them  to  withstand  shocks  and 
loads  from  abnormal  traffic  and  still 
be  light  in  weight.  A  crew  of  two 
men  can  easily  and  quickly  assemble 
or  disassemble  the  crossing  without 
the  need  of  a  crane  or  hoist. 

The  roadbed  requires  no  other 
preparation  than  the  use  of  sawed 
ties  spaced  18  in.  apart.  Locking 
bases  are  spiked  to  these  ties,  flange- 
ways  are  slid  in  along  the  ball  of  the 
rail,  and  finally  the  deck  channels  are 
laid  in  ])lace  and  then  moved  endwise 
9  in.  to  interlock.  Suitable  end  ramps 
are  furnished  if  desired.  They  are 
made  of  pressed  steel  to  safeguard 
against  dragging  equipment  and  to 
act  as  end-thrust  members  for  the 
deck  channels.  Raised  nubbins, 
pressed  integrally  with  the  shapes, 
make  the  surface  of  the  crossing  non- 
skid  even  under  bad  weather  condi- 
tions. 


Non-skid,  ease  of  installation  and  no  maintenance  are  the  chief 
claims  made  for  this  pressed  steel  crossing 
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News  of  the  Industry 


Iniprovemevt  Projects 


El  Paso,  Tex. — Three  of  the  eight 
cars  being  rebuilt  at  a  total  cost  of 
$12,000  by  the  El  Paso  Electric  Railway 
are  now  operating  on  the  Mexico  line. 
Among  the  new  features  are  dash  light- 
ing, dome  lights  for  the  interior,  sani- 
tary hand  straps,  niotorman's  mirrors, 
and  interlocking  doors.  Passengers  can 
leave  the  car  at  the  front  as  well  as  the 
rear  end.  The  interiors  are  painted  red, 
white  and  blue,  with  gold  lettering  and 
striping. 

Chicago,  111.— A  new  overhead  trans- 
fer bridge  on  the  Chicago  Rapid  Transit 
lines  at  Jackson  Boulevard  and  Wells 
Street  is  to  be  placed  in  service  this 
month.  The  bridge  is  intended  primarily 
to  allow  passengers  on  the  inner  loop 
"El"  trains  to  transfer  to  the  Wells 
Street  terminal  of  the  Chicago,  Aurora 
&:  Elgin  line  without  first  going  to  the 
street. 

■4- 

Michigan  City,  Ind.  —  The  Chicago, 
South  Shore  &  South  Bend  Railroad  has 
installed  three  sets  of  switch  heaters  de- 
signed to  keep  switches  free  from  ice 
and  snow  during  stormy  weather.  One 
set,  being  tested  at  the  east  end  of 
Tamarack  siding  west  of  Michigan  City, 
uses  a  gas  flame  to  heat  the  points  of 
the  switch;  one  near  Virginia  Street, 
Gary,  uses  electricity;  and  one  in  the 
yards  at  Michigan  City  uses  oil  burners. 
■f 

Tremont,  Ind. — The  Chicago,  South 
Shore  &  South  Bend  Railroad  is  soon 
to  construct  a  siding  here  1,150  ft.  long, 
for  unloading  material  to  be  used  in 
Dunes  State  Park. 

Kokomo,  Ind. — Officials  of  the  Indiana 
Railroad  have  announced  that  the  entire 
30  to  100  ft.  right-of-way  of  the  20-mile 
interurban  line  between  Kokomo  and 
Loganport,  abandoned  last  fall,  will  be 
deeded  without  charge  to  farmers  whose 
property  adjoins  the  right-of-way,  the 
company  taking  in  return  easements  for 
transmission  lines. 


Bus  Operations 


Kenosha,  Wis. — If  the  Railroad  Com- 
mission approves  plans  which  were  pre- 
sented to  it  recently  for  the  establish- 
ment of  a  trolley  bus  service  here  to 
replace  the  present  street  car  and  bus 
system,  Kenosha  will  be  the  first  city  in 
the  country  to  be  served  exclusively  by 
the  trolley  bus. 

■f 

Sjrracuse,  N.  Y. — The  Cayuga  Omni- 
bus Corporation  has  received  a  certificate 
from  the  Public  Service  Commission 
authorizing  the  operation  of  a  bus  route 
between  Marcellus  and  Syracuse.  This 
company  already  operates  several  routes 
in  Auburn  and  the  Town  of  Owasco  and 

(Late  News  Continued  on  Page  336) 


Maintenance  Discussed  by 

Middle  Atlantic  Equipment  Men 


With  a  program  of  papers,  formal 
addresses  and  questions  about  evenly 
divided  between  the  street  car  and  bus 
interests,  the  regular  semi-annual  meeting 
of  the  Electric  Railway  Association  of 
Equipment  Men.  Middle  .'Atlantic  States, 
was  held  May  14  and  15  at  the  Hamilton 
Hotel,  Washington,  D.  C. 

President  D.  E.  Frame  introduced  C.  M. 
Sharpe,  assistant  to  president  of  the  Wash- 
ington Railway  &  Electric  Company,  who 
described  railway  and  bus  operation  in  the 
federal  district. 

Uean  Locke,  director  of  research  United 
Railways  &  Electric  Company  of  Balti- 
more, made  an  informal  progress  report 
on  the  operation  of  the  150  new  cars  put 
into  service  on  that  property  during  the 
past  year.  These  cars  are  designed  for 
fast  acceleration  and  deceleration  as  well 
as  passenger  comfort.  They  are  now  oper- 
ating on  ten  out  of  the  company's  30  lines, 
furnishing  about  25  per  cent  of  the  system 
car  mileage.  According  to  Mr.  Locke, 
they  have  increased  the  speed  of  the  ride 
14  per  cent,  and  have  met  with  a  favorable 
reception  at  the  hands  of  the  public. 

W.  C.  Klein,  superintendent  of  equipment 
of  the  Lehigh  Valley  Transit  Company, 
in  his  paper,  "Some  Aspects  of  Free 
Wheeling,"  described  a  number  of  interest- 
ing developments  carried  out  under  his 
direction  on  one  of  his  company's  cars. 
This  car,  which  has  been  in  operation  on 
one  of  the  city  lines  since  Jan.  2,  1931, 
is  mounted  on  a  modified  Brill  truck  with 
split  axle  drive,  propelled  by  eight  35-hp. 
motors.  Unusual  performance  in  the  way 
of  smoother  operation,  less  power  consump- 
tion, and  easier  riding  qualities  is  claimed 
for  the  car  by  Mr.  Klein. 

At  the  afternoon  session  the  delegates 
were  addressed  by  J.  H.  Hanna,  president 
the  American  Electric  Railway  Associa- 
tion, who  reaffirmed  his  faith  in  the  future 
of  community  transportation.  "In  spite  of 
the  difficulties  through  which  we  are  now 
passing,"  said  Mr.  Hanna,  "I  believe  this 


Coming  Meetings 

Jane  10-12 — 27th  Annual  Meeting, 
Canadian  Electric  Railway  Associa- 
tion, Chateau  Frontenac  Hotel,  City 
of  Quebec,  Canada. 

July  16-18  —  Mid  -  West  Electric 
Railway  Association,  Brown  Palace 
Hotel,  Denver,  Col. 

July  89-31 — Electric  Railway  Asso- 
ciation of  Equipment  Men,  Southern 
Properties,  Richmond,  Va. 

Aug:.  6-8  —  Pacific  Claim  Agents 
Association,   Stockton,  Cal. 

Sept.  9-10 — Central  Electric  Rail- 
way Master  Mechanics'  Association, 
Cincinnati,  Ohio. 

Sept.  26-Oct.  2 — Annual  Conven- 
tion, American  Electric  Railway 
Association,  Atlantic  City,  N.  J. 

Sept.  88-29  —  Annual  Convention, 
National  Association  of  Motor  Bus 
Operators,  Atlantic  City,  N.  J. 


business  is  a  permanent  business — much 
more  sure  of  its  future  than  many  other 
of  our  present-day  organizations."  He 
added  that  he  hoped  for  a  changed  attitude 
on  the  part  of  the  public  toward  the  electric 
railways. 

"The  M-33  Brake  Valve  as  a  Means  to 
Improved  Braking,"  was  the  subject  of  a 
paper  by  J.  F.  Craig,  of  the  Westinghouse 
Traction  Brake  Company.  Mr.  Craig 
dwelt  particularly  upon  the  results  obtained 
in  Baltimore,  where  this  type  of  brake  had 
been  installed  on  250  cars.  Bus  mainte- 
nance practice  as  developed  under  his 
(.Continued  on  Page  331) 


Permanent  Transport  Exhibit 

New  York's  first  permanent  exhibition 
of  the  development  of  land  and  sea  trans- 
portation from  their  beginnings  to  the 
present  day,  comprising  hundreds  of  exact 
scale  models  of  ships,  trains,  wagons,  auto- 
mobiles and  other  conveyances,  together 
with  numerous  historic  originals  and 
replicas,  was  opened  to  the  public  on 
May  25  at  the  Museum  of  Science  and 
Industry,  220  East  42nd  Street,  by  Frederic 
B.  Pratt,  president  of  the  museum,  in  the 
presence  of  a  large  group  of  prominent 
New  York  industrialists,  railroad  and  ship 
executives.  The  exhibit  covers  highway, 
railroad  and  marine  travel  respectively. 


Co-ordination  in  Philadelphia 
Approved — Cab  Fares  Cut 

The  Board  of  directors  of  the  Philadel- 
phia Rapid  Transit  Company,  which  was 
reorganized  under  the  direction  of  Judge 
Harry  S.  McDevitt  recently  following  the 
capitulation  of  the  Mitten  interests,  voted 
on  May  26  to  retain  the  system  co-ordinat- 
ing trolley,  bus,  subway,  elevated  and  taxi- 
cab  service,  but  decided  to  reduce  taxicab 
fare  by  5  cents  a  mile,  effective  July  1. 

There  was  nothing  in  the  formal  state- 
ment issued  after  the  meeting  to  indicate 
what  would  be  done  with  the  Quaker  City 
Cab  Company,  which  had  been  bought  for 
$1,360,000.  Judge  McDevitt  denounced 
this  deal  some  time  ago  and  recommended 
that  it  be  repudiated.  The  transit  company 
also  owns  the  Yellow  Cab  Company,  but 
this  will  be  retained. 

One  of  the  notable  decisions  reached  by 
the  board  was  to  retain  Dr.  A.  A.  Mitten 
"to  give  his  entire  time  to  the  service  of  the 
company"  as  chairman  of  the  board,  "to 
develop  plans  and  policies  for  the  board, 
to  direct  the  operation  of  the  co-operative 
plan  and  to  perform  such  other  duties  as 
may   be   assigned   to   him  by   the   board." 

The  Ledger  said  that  Dr.  Mitten,  as  the 
new  deal  worked  out,  found  himself  a 
"chairman  of  the  board"  without  portfolio, 
but  that  "under  the  new  plan  it  is  antic- 
ipated that  he  will  receive  a  salary." 
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{Continued  from  Page  325) 

also  a  route  betwen  Auburn  and  Syra- 
cuse which  passes  through  Skaneateles 
and  Marcellus.  The  receivers  of  the 
New  York  State  Railways  oppose  the 
taking  on  of  passengers  within  the  city 
limits  of  Syracuse  for  discharge  within 
the  city.  The  consent  of  the  city  re- 
stricts such  transportation  except  be- 
tween Hutchinson  Avenue  and  the  city 
line. 

■■f 

Memphis,  Tenn. — The  task  of  study- 
ing the  many  problems  involved  in  the 
conversion  of  certain  lines  of  the 
Memphis  Street  Railway  into  trolley 
bus  routes  is  well  under  way  by  experts 
of  the  railway  and  the  public  utilities  and 
engineering  departments  of  the  city.  It 
is  expected  that  the  work  will  be  far 
enough  advanced  by  June  IS  to  enable 
a  date  to  be  set  for  installation  of  the 
first  route. 

-f 

Evansville,  Ind. — The  petition  of  the 
Evansville,  Suburban  &  Newburgh  Rail- 
way, operating  buses  from  Evansville  to 
Newburgh  and  Boonville,  to  run  buses 
from  Boonville  through  Spurgeon,  Win- 
slow,  Petersburg  and  Washington  has 
been  denied  by  the  Public  Service  Com- 
mission. This  company  replaced  rail 
service  on  the  Evansville-Boonville  line 
and  the  Evansville-Newburgh  line  less 
than  a  year  ago  with  service  by  bus. 


Service  Changes 


South  Bend,  Ind.  —  A  program  for 
equipping  six  more  of  the  railroad's  pas- 
senger cars  with  new  style,  individual, 
"bucket  type"  seats,  has  been  announced 
by  the  Chicago,  South  Shore  &  South 
Bend  Railroad.  Forty-four  of  the  line's 
passenger  cars  are  now  equipped  with 
these  latest  type  seats.  Changing  the 
seats  necessitates  extensive  alterations 
inside  the  cars. 

-♦■ 

Los  Angeles,  Cal.  —  Plans  to  curtail 
service  on  the  Pacific  Electric  motor 
coach  line  serving  Hollywoodland, 
Hollywood,  Beverly  Hills,  the  Univer- 
sity of  California  at  Los  Angeles,  Santa 
Monica  and  Ocean  Park  were  considered 
at  a  conference  attended  by  representa- 
tives of  the  carrier,  of  the  districts 
aflfected  and  the  State  Railroad  Commis- 
sion. It  is  expected  that  present 
schedules  will  be  maintained  from  6:30 
a.m.  to  9  a.m.,  and  3  p.m.  to  7  p.m.,  with 
hourly  service  for  the  rest  of  the  day. 


Salt  Lake  City,  Utah— The  Salt  Lake 
&  Utah  Railroad  has  asked  the  Public 
Utilities  Commission  for  permission  to 
reduce  the  number  of  trains  it  operates 
daily  over  its  lines,  and  to  substitute,  for 
at  least  a  part  of  the  abandoned  service. 
a  bus  line  between  Salt  Lake  City  and 
Payson.  In  lieu  of  the  present  schedule 
of  eight  passenger  trains  daily  each  way 
between  Salt  Lake  City  and  Payson,  it 
is  proposed  to  operate  six  trains  daily 
between  Salt  Lake  City  and  Payson, 
with  an  additional  train,  from  Provo 
to  Salt  Lake  City  and  a  bus  each  way 
daily     between     Salt     Lake     City     and 


Payson.  The  petition  denies  any  inten- 
tion of  handling  local  traffic  between 
Salt  Lake  City  and  Sandy,  in  opposition 
to  the  Utah  Light  &  Traction  Company 
service.  On  the  Magna  route,  seven 
train  or  bus  trips  each  way  are  on  the 
proposed  daily  schedule. 

Waverly,  N.  Y. — The  Waverly,  Sayre 
&  Athens  Traction  Company,  which 
substituted  bus  for  trolley  service  be- 
tween Waverly,  N.  Y.,  and  Sayre  and 
Athens,  Pa.,  about  a  year  ago,  has  been 
asked  to  begin  removal  of  its  tracks  and 
overhead  equipment  here  before  June  1 
in  accordance  with  its  agreement  with 
the  city. 

■f 

Los  Angeles,  Cal.  —  Patrons  of  the 
Pacific  Electric  Railway  between  down- 
town Los  Angeles  and  Hollywood  pre- 
fer the  longer  surface  line  by  way  of 
Hill  and  Sunset  to  the  route  by  subway 
through  the  hill.  This  is  believed  to  be 
due  to  the  greater  accessibility  of  the 
surface  line. 

■f 

Davenport,  Iowa  —  A  fleet  of  six 
modern  street  cars,  designed  with  par- 
ticular attention  to  the  requirements  of 
the  bridge  line  between  Davenport  and 
Rock  Island,  will  be  put  into  service  by 
the  Tri-City  Railway  to  replace  cars  of 
a  type  now  considered  obsolete. 


Los  Angeles,  Cal. — The  Pacific  Elec- 
tric Railway  has  applied  to  the  Railroad 
Commission  for  authority  to  abandon 
passenger  service  between  Arlington 
and  Corona. 


Convention 
Entertainment 

PRELIMINARY  plans  made  by  the 
Entertainment  Committee  for  the 
50th  Annual  A.E.R.A.  Convention  in- 
clude a  variety  of  events  beginning 
on  Sunday,  Sept.  27,  and  continuing 
through  Thursday.  Those  now  sched- 
uled are : 

Sunday 

Golf  Tournament,  Atlantic  City 
Country  Club,  Northfield,  N.  J. 

Monday 

Afternoon — Ladies  Tea,  Auditorium. 
Informal  Bridge,  Auditorium. 

Evening  —  President's  Reception, 
Auditorium. 

Tuesday 

Afternoon  —  Ladies  Musicale  and 
Tea.  Auditorium.  Informal  Bridge, 
Auditorium. 

Evening — Advisory  Council  Night, 
Auditorium. 

Wednesday 

Afternoon — Ladies  Bridge  Tourna- 
ment with  Music,  Auditorium.  Tea, 
Auditorium. 

Evening  —  .Special  Entertainment, 
Auditorium. 

Thursday 

Afternoon — Ladies  Tea,  Auditorium. 
Informal  Bridge,  Auditorium. 

Evening  —  Formal  Dance,  Audi- 
torium. 


San  Francisco,  CaL  —  The  Market 
Street  Railwaj'  cars  began  running  regu- 
larly over  the  Municipal  rails  on  Market 
Street  on  May  II,  to  permit  the  Market 
Street  Railway  to  reconstruct  its  track 
on  Market  Street  between  Jones  and 
Gough  Streets.  The  Market  Street  cars 
will  use  their  own  rails  during  the  rush 
hours,  from  3  to  7  p.m. 

■f 

St.  Louis,  Mo.— The  St.  Charles  Elec- 
trical Express  Company,  which  for  many 
years  has  maintained  an  express  service 
between  St.  Louis  and  St.  Charles,  Mo., 
using  the  tracks  of  the  St.  Charles  Elec- 
tric Railway  of  the  St.  Louis  Public 
Service  Company,  will,  hereafter,  carry 
its  express  in  trucks  to  improve  service. 
In  the  past  one  round-trip  a  day  was 
made.  Two  trips  each  way  will  be  made 
by  truck. 

■f 

Sault  Ste.  Marie,  Mich.— What  is  be- 
lieved to  be  the  oldest  system  of  the 
kind  in  Michigan  will  be  discontinued 
within  six  weeks  if  the  Sault  Ste.  Marie 
Traction  Company  carries  out  its  an- 
nounced intention  to  suspend.  President 
Frederick  expects  that  the  city  or  some 
private  corporation  will  install  buses. 


Financial  News 


Minneapolis,  Minn.  —  Vice-President 
McGill,  of  the  Twin  City  Rapid  Transit 
Company,  says  bus  line  feeders  are  an 
economy  for  crosstown  lines  and  exten- 
sions, but  that  it  would  be  impossible  tjj 
supplant  trunk  line  trolleys  by  bus  and 
give  economical  and  satisfactory  service. 
The  Nicollet-Hennepin  bus  line  handles 
8,000  passengers  a  day  while  on  either 
side  one  block  distant  is  a  car  line,  one 
of  which  carries  125,000  passengers  daily 
and  the  other  115,000.  Operating  costs 
of  the  street  cars  are  30  cents  a  mile  and 
of  the  bus  25  cents  a  mile,  but  in  the 
cars  many  more  persons  are  accom- 
rnodated  for  only  5  cents  a  mile  addi- 
tional expense. 

-f 

Omaha,  Neb. — At  the  request  of  the 
City  Council,  Acting  Mayor  John  Hop- 
kins has  announced  a  committee  of  nine 
citizens  to  assist  the  Council  in  discuss- 
ing the  requests  of  the  Omaha  &  Coun- 
cil Bluffs  Street  Railway  to  be  relieved 
of  the  cost  of  paving  between  the  rails 
and  of  occupation  tax  so  as  to  avoid  the 
possibility  of  an  increase  in  fares. 
■f 

Ogden,  Utah — At  the  annual  meeting 

of    the    Utah-Idaho     Central     Railroad, 

E.  G.  Bennett  was  elected  a  director  to 

succeed  Marriner  A.  Browning,  resigned. 

-f 

Canton,  Ohio  —  Offering  to  continue 
railway  service  between  Canton  and 
Massillon,  the  Intercity  Rapid  Transit 
Company,  Inc.,  formed  by  Canton  and 
Alliance  men.  has  asked  the  City  Coun- 
cil for  permission  to  operate  electric  cars 
between  the  western  city  limits  and  the 
Canton  city  square.  Options  have  been 
secured  from  the  Canton  Traction  Com- 
pany, own«r  of  the  Canton-Massillon 
line,  on  the  trackage  to  serve  the  two 
cities,  sufficient  rolling  stock  to  provide 
railway  service  and  the  car  shops  at 
Massillon.  The  Public  Service  Commis- 
sion will  hear  on  May  13  the  plea  of  the 
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Convenience  of  Boston  "El 

Told  in  New  Advertising  Series 


Once  again  the  Boston  Elevated  Railway 
is  using  newspaper  advertising  to  maintain 
and,  if  possible,  increase  rider  volume  dur- 
ing the  summer  months.  Last  year  a  cam- 
paign was  run  in  Boston  newspapers  fea- 
turing the  advantages  of  using  the  rapid 
transit  lines  from  the  suburbs  into  the 
city  proper.  The  whole  campaign  was  built 
around  the  thought  of  "Park  where  the 
"Er  begins."  This  year  the  company 
answers  that  question  which  inadvertently 
arises:  Where  does  the  "El"  begin?  The 
heading  of  every  ad  in  this  year's  campaign 
reads :  "Where  the  'El'  Begins — From 
Highways  Leading  to  the  East  Boston  Tun- 
nel." This  head  remains  the  same  in  all 
the  ads  with  one  exception,  and  that  is  the 
very  last  words,  which  are  changed  to 
Cambridge  Subway,  Forest  Hills,  or  what- 
ever the  section  may  be. 

A  map  of  the  section  of  the  line  serving 
the  suburbs  in  the  various  sections  is  shown 
in  each  ad.  Included  in  the  ads  is  infor- 
mation about  the  running  time  from  that 
particular  station  to  various  intown  stations. 

The  whole  theory  of  the  advertising  is 
one  of  co-operation  with  the  motorist.  Last 
year's  campaign  played  up  the  dangers  met 
in  the  traffic  problems  of  intown  Boston. 
In  Boston  they  are  particularly  bad.  This 
year  speedy  transportation  is  the  keynote. 

Most  of  Boston's  workers  live  out  in  the 
suburbs — in  many  cases,  distant  suburbs. 
Her  narrow  streets  make  traffic  move- 
ment slow  and  difficult.  Many  of  the 
suburbanites  own  automobiles  and  use  them 
in  going  to  and  from  business.  To  the 
Elevated,  this  meant  an  opportunity  to 
increase  its  business. 

Near  every  station  on  the  Boston  "El's" 
rapid  transit  line  is  a  garage  or  a  parking 
space.  The  company  has  even  purchased 
land  adjacent  to  its  stations  and  leased  it 
for  parking  areas  or  the  building  of 
garages.  Thus,  the  suburbanite  can  now 
park  his  car  for  a  small  charge  and  ride 
quickly  and  safely  to  his  place  of  business. 

Five  separate  ads  are  included  in  this 
year's  campaign.  They  will  appear  in  Bos- 
ton and  suburban  newspapers.  The  ads 
can  be  repeated  during  the  summer  months 


Where  lli«>  "EL"  Kevins 

from  liifihicays  li-adiiig  to  the 

CAMBRIDGE  SUBWAY 


*  ,sHiM;inN 


parkinx  ura%  Imtr  Harrard.  Central  and  kmilall 
>lali..n*  uf  Ihe  CambHrffe  Sub»a,.  aiid  ISETHi: 
"EL"  in  and  out  of  Boalon.  Avoid  tha  aniioyanrvi  of 
trallir,  tha  dalayi  of  itA  ligllt*  and  the  .^ame  of  f\v  a 

P«rk  Where  the  "  EL"  Beglnii 


Enticing  those  who  would  roll  their  own 

since  there  is  no  time  element  in  the  copy. 
The  insertions  are  so  arranged  that  one 
ad  appears  every  day.  sometimes  twice  a 
day  in  at  least  one  newspaper. 


Terre  Haute's  Sale  Set  for 
June  23 

Sale  at  public  auction  of  all  remaining 
properties  of  the  Tierre  Haute,  Indianapolis 
&  Eastern  Traction  Company  was  ordered 
on  May  21  by  Judge  J.  Ryan  of  Marion 
Superior  Court.  The  sale  will  be  held 
in  Indianapolis  on  June  23.  The  minimum 
sale  price  was  fixed  by  the  court  at 
$2,500,000. 


Fare  Cut  on  Baltimore  "Owls" 

Transfers  will  be  free  between  all-night 
cars  in  Baltimore  after  May  16,  officials  of 
the*[Jnited  Railways  &  Electric  Company, 
Baltimore,  Md.,  recently  announced.  Ever 
since  all-night  car  service  was  started  30 
years  ago,  passengers  who  transferred  have 


had  to  pay  two  fares,  it  was  pointed  out. 

The  decision  to  abandon  the  30-year-old 
practice  is  an  outgrowth  of  the  10-cent 
fare  and  taxicab  competition.  Officials  ex- 
plained that  all-night  car  service  never  has 
been  profitable,  and  that  it  has  refrained 
from  installing  the  free-transfer  privilege 
for  fear  of  further  reducing  the  revenue 
from  the  owl  cars.  Now,  however,  with 
service  on  a  10-cent  basis,  the  possible 
losses  in  revenue  from  free  all-night  trans- 
fers do  not  seem  to  outweigh  the  advan- 
tages of  this  step  to  make  the  service  more 
attractive.  It  is  also  believed  that  the  new 
rnove  is  not  unlikely  to  be  helpful  in  "meet- 
ing fly-by-night  taxi  competition  with 
cheaper  fly-by-night  street  car  service." 

The  United  keeps  fourteen  of  its  35 
lines  running  all  night,  the  fourteen  being 
selected  as  the  best  for  connecting  the 
most  thickly  populated  suburban  sections 
with  the  centers  of  downtown  night  life. 


Simplification  Sought  in 
Indiana  Merger 

Merger  of  the  Indiana  Electric  Cor- 
poration into  the  Public  Service  Com- 
pany of  Indiana,  formerly  the  Inter- 
state Public  Service  Company,  is  pro- 
posed in  a  petition  filed  with  the  Public 
Service  Commission. 

The  Indiana  Electric  Corporation 
serves  with  gas  and  electricity  about  30 
communities  in  central-western  Indiana 
which  lie  between  territories  served  by 
the  Public  Service  Company  of  Indiana. 
The  Public  Service  Company  supplies 
approximately  200  communities  with 
electric  service  and  25  with  gas  service 
and  operates  an  electric  interurban  rail- 
way and  motor  coach  service  between 
Indianapolis  and  Louisville,  Ky.  Both 
companies  are  in  the  group  of  utilities 
controlled  by  Midland  United. 

According  to  the  petition,  the  joining 
of  the  properties  will  increase  the  finan- 
cial stability  and  will  tend  to  insure  con- 
tinued improvement  in  the  service  ren- 
dered to  the  communities  through  the 
medium  of  these  properties. 

Common  stock  without  par  value  of  the 
Public  Service  Company  of  Indiana 
would  be  issued  in  exchange  for  all  of  the 
preferred  and  common  stocks  of  the  Indiana 
Electric  Corporation. 


Trestle  for  Tracks  of  Indiana  Harbor  Railroad  at  Bellwood  Electric  Line  Crossing 


Rapid  progress  is  certainly  being  made 
at  Bellwood,  west  of  Chicago,  on 
the  grade  separation  project  which  will 
carry  the  tracks  of  the   Indiana   Harbor 


^  I'hoxo  bu  aourtety  »/  Chieaop  Rapid  Trantit  Co. 

Belt  Line  over  the  tracks  of  the  Chicago,  permit    faster    .service    over    the    Rapid 

Aurora    &    Elgin    Railroad,    the    Rapid  Transit   Lines  and  the   Aurora  &   Elgin 

Transit    Lines    and    the    Chicago    Great  Line  between  the  Loop,  in  downtown  Chi- 

Western   Railroad.     The  separation  will  cago,  and  the  Western  suburbs. 
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Financial  News 


(Continued  from  Page  326) 

Canton  Traction  Company  to  discon- 
tinue service  on  the  Canton-Massillon 
interurban.  In  the  event  councils  of 
Canton  and  Massillon  grant  the  new 
company  permission  to  operate,  the  com- 
mission will  be  asked  to  dismiss  the 
hearing  on  the  ground  that  service  will 
not  be  continued.  C.  M.  Shetler  is 
president  and  C.  E.  Sperow  is  general 
manager  of  the  Stark  Electric  Railroad, 
which  operates  between  Canton,  Alli- 
ance and  Salem. 

-f 

Buffalo,  N.  Y.^  Approval  of  the 
declaration  of  abandonment  by  the  In- 
ternational Railway  of  its  Bellevue  and 
Lancaster  division,  operated  in  the 
towns  of  Cheektowaga  and  Lancaster 
and  the  villages  of  Depew  and  Lancaster, 
was  given  by  the  Public  Service  Com- 
mission on  May  20,  since  this  portion  of 
the  route  is  no  longer  necessary  for  the 
successful  operation  of  the  railway  or 
for  convenience  of  the  public.  The 
route  to  be  discontinued  includes  Si,757 
ft.  of  line. 

-f 

Harrisburg,  Pa. — The  mystery  of  who 
cashed  the  checks  for  $736,000  in  the 
Yellow  Cab  deal  and  what  become  of 
the  cash,  which  has  baffled  the  State 
Legislature  for  so  long  in  its  investiga- 
tion into  the  affairs  of  the  Philadelphia 
Rapid  Transit  Company,  was  cleared  up 
on  May  14  when  Albert  M.  Greenfield, 
real  estate  operator  of  Philadelphia,  testi- 
fied that  a  member  of  his  office  force 
cashed  the  checks  and  gave  the  money 
to  him.  The  money  was  then  turned 
over  to  the  late  Thomas  E.  Mitten. 


Albany,  N.  Y.— The  Public  Service 
Commission  ordered  all  utility  com- 
panies in  the  state  to  appear  at  public 
hearings  before  the  commission  in  New 
York  City  on  May  18.  Buffalo  on  May 
20,  and  Albany  on  May  25  and  file  a 
statement  setting  forth  the  amount  of 
securities  issued  under  authority  of  the 
commission  and  the  amount  of  securi- 
ties which  have  been  authorized  but  not 
issued,  and  to  show  cause  why  unexer- 
cised authority  should  not  be  rescinded. 

-f 
Indianapolis,  Ind. — Reductions  in  as- 
sessed valuations  of  several  more  In- 
diana electric  railways  have  been  an- 
nounced by  the  state  board  of  tax  com- 
missioners. Valuation  of  the  Indian- 
apolis &  Southeastern  Railroad  was  cut 
from  $437,770  to  $377,605.  interurban 
properties  of  the  Southern  Indiana  Gas 
&  Electric  Company.  Evansville.  from 
$180,500  to  $129,810;  Evansville  city 
lines  of  the  same  companv  from  $1,913.- 
410  to  $1,238,620;  Lafayette  Street  Rail- 
way from  $137,510  to  $127,020;  Dayton 
&  Western  Traction  Company  (in  In- 
diana) from  $19,436  to  $9,820;  and  Vin- 
cennes  Electric  Railway  from  $40,580 
to  $32,810. 

■¥ 

Detroit,  Mich. — The  City  Council  has 
authorized  negotiations  on  behalf  of  the 
Municipal  Railway  for  the  purchase  of 
as  much  equipment  and  other  property 
from  the  Detroit  Motor  Bus  Company 
as  it  deems  necessary  to  establish  full 
municipal  control  of  all  bus  lines  in  the 
city. 


St.  Louis,  Mo.  —  Oliver  Chapman, 
license  collector,  reports  that  for  the 
fiscal  year  ended  on  April  10,  last,  the 
St.  Louis  Public  Service  Company  paid 
the  city  $194,870  in  mill  taxes  compared 
with  $223,714  the  previous  year.  There 
was  also  a  falling  off  in  the  revenue  from 
the  3  per  cent  bus  tax  levied  on  receipts 
of  the  People's  Motor  Bbs  Company. 
During  the  1930-31  fiscal  year  that  com- 
pany paid  $73,129  against  $76,517  in 
1929-30. 

Fresno,  Gal.  —  The  Fresno  Traction 
Company  has  lodged  a  complaint  with 
the  State  Railroad  Commission  object- 
ing to  rates  for  electric  power  charged 
by  the  San  Joaquin  Light  &  Power  Cor- 
poration. The  commission  is  asked  to 
fix  interim  rates  pending  a  hearing. 


New  York,  N.  Y.— The  Hudson  & 
Manhattan  Railroad  has  obtained  a 
modification  of  its  agreement  for  power 
supply  from  the  New  York  Edison  Com- 
pany, and  as  a  result,  it  is  possible  that 
the  company  will  be  able  to  effect  a 
small  reduction   in   cost. 


Regulation  and  Legal 


Portland,  Ore.  —  The  public  utilities 
commissioner  has  notified  the  six  major 
electric  operators  in  Oregon  that  he 
desires  statements  from  them  showing 
the  amount  of  money  expended  for  ad- 
vertising purposes,  the  character  of  the 
advertising,  and  where  the  advertising 
was  placed,  and  a  clear  outline  of  the 
reasons  and  necessity  for  such  advertis- 
ing. Railway  companies  have  been 
asked  to  supply  similar  data. 

-f 
Los  Angeles,  Gal. — An  amendment  to 
the  city  charter  empowering  the  City 
Council  to  grant  franchises  for  bus  lines 
has  been  proposed  in  a  resolution  of  the 
Council.  The  resolution  was  referred 
to  the  city  attorney  and  to  the  Council's 
legislative  committee  for  study.  No 
mention  of  bus  lines  is  made  in  the  "  ity 
charter,  according  to  the  resolution,  and 
their  increasing  use  makes  it  necessary 
that  some  provision  concerning  them  be 
included  in  the  charter. 

-f 
Los  Angeles,  Gal. — Demands  for  ex- 
tensions in  various  parts  of  the  city  of 
the  Los  Angeles  Railway's  lines  are  pil- 
ing up  in  the  Department  of  Public 
Utilities  and  Transportation.  As  a  result 
its  transportation  committee  is  kept 
busy  trying  to  reconcile  the  needs  of  the 
various  communities  on  one  hand  and 
what  the  company  is  willing  to  do,  on 
the  other.  In  response  to  the  request 
of  the  board  itself  that  the  railway  ap- 
ply for  a  franchise  for  a  Third  Street  car 
line  west  from  Main  Street,  because  of 
opening  and  widening  proceedings  west 
of  the  Third  Street  tunnel,  the  company 
has  replied  regretting  that  it  considers 
it  inadvisable  at  this  time. 


Los  Angeles,  C«l. — -The  Pacific  Elec- 
tric Railway  has  applied  to  the  Railroad 
Commission  for  exemption  from  the 
provisions  of  an  order  of  the  Railroad 
Commission  requiring  advance  notice  to 
the  public  of  changes  in  the  arrival  and 
departure  of  certain  of  its  motor  coach 
lines,  including  those  operated  by  Los 
Angeles  Motor  Coach  Company. 


Harrisburg,  Pa. — The  Legislature  ad- 
journed on  May  27  without  the  Gover- 
nor sending  to  the  Senate  for  confirma- 
tion a  nominee  to  the  Public  Service 
Commission  to  fill  the  vacancy  caused 
by  the  resignation  of  James  S.  Benn. 
A  recess  appointment  is  expected.  Gov- 
ernor Pinchot,  declaring  that  the  Public 
Service  Commission  was  the  "cat's  paw 
of  corporations,"  led  the  fight  for  the 
abolition  of  the  commission  and  the 
creation  in  its  place  of  a  fair  rate  board 
to  be  elected  by  the  people.  The  House 
lined  up  with  the  Governor,  while  the 
Senate  opposed  his  program.  The  ses- 
sion was  marked  by  a  continuous  fight 
over  public  utility  regulation,  with  the 
result  that  no  outstanding  legislation  of 
the  kind  was  passed. 


Tallahassee,  Fla. — Regulation  of  street 
railways,  bus  companies  and  all  other 
carriers  of  passengers  or  freight  be- 
tween points  within  the  Jacksonville  city 
limits  would  be  under  the  direction  of 
the  Jacksonville  City  Council  under  the 
provisions  of  a  measure  introduced  in 
the  House.  Under  the  proposal  the 
Council  would  have  authority  to  regu- 
late fares,  the  kind  and  manner  of  equip- 
ment used,  including  the  designation  of 
routing  and  rerouting  of  cars,  buses  or 
trucks;  the  increasing  and  decreasing  of 
service,  the  fixing  of  schedules,  the  lo- 
cation of  stops  and  the  laying  and  re- 
moval of  tracks. 

■f 

Madison,  Wis.  —  Payments  by  cus- 
tomers of  public  utilities  for  extensions 
of  equipment  required  to  furnish  service 
may  not  properly  be  included  in  a  valua- 
tion upon  which  securities  may  be  issued 
or  upon  which  rates  may  be  based,  it 
was  held  by  the  Wisconsin  Supreme 
Court  in  a  decision  just  rendered. 


General 


Indianapolis,  Ind.  . —  The  Midland 
United  Company  has  instituted  a  new 
series  of  informative  advertisements  in 
behalf  of  its  subsidiary  companies.  These 
advertisements  are  being  scheduled  in 
213  newspapers  published  in  Indiana 
towns  served  by  these  subsidiaries.  The 
ads  are  essentially  informative.  Reprints 
have  been  made  of  the  first  series  of 
advertisements  run  a  few  months  ago. 

■¥ 
Ann  Arbor,  Mich.  —  Announcement 
has  been  made  of  the  establishment  of 
a  four-year  program  in  transportation 
engineering  by  the  University  of  Michi- 
gan in  recognition  of  the  importance  of 
adequate  preparation  for  one  of  the 
most  significant  developments  in  mod- 
ern industrial  and  social  system.  This 
new  curriculum  will  parallel  the  other 
established  divisions  in  engineering  edu- 
cation and  will  offer  a  carefully  prepared 
program  leading  to  the  degree  of 
Bachelor  of  Science  in  Engineering 
(Transportation).  In  subject  matter, 
however,  and  in  the  arrangement  of 
courses,  it  represents  what  may  be  con- 
sidered a  departure  in  engineering 
education. 

■f 

Detroit,  Mich. — More  than  500  of  600 
employees  at  Highland  Park  car  shops 
of  the  Department  of  Street  Railways, 
operating  the  municipal  railway  and  bus 
lines,  have  joined  the  trainmen's  union. 
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An  Engine  That  Leaves  Its  Hood 


Several  novel  features  are  embodied  in 
the  construction  o£  33  new  buses  recently 
purchased  by  the  Pacific  Electric  Railway 
for  service  in  Pasadena.  Twenty-three  of 
the  new  units,  each  with  a  capacity  of  28 
passengers,  are  being  supplied  by  the 
Fageol  Company,  Oakland,  Cal.  Ten,  of 
the  24-passenger  size,  are  en  route  from 
the  plant  of  the  Twin  Coach  Company, 
Kent,  Ohio.  The  entire  lot  represents  an 
expenditure  of  about  $282,000. 

The  Fageol  buses  have  been  designed 
with  a   "travel   out"   engine.     The    120-hp. 


Hall-Scott  engine  can  be  projected  out  in 
front  of  the  coach  within  30  seconds  by 
means  of  a  separate  electric  motor.  This 
novel  feature  is  intended  to  aid  in  speeding 
emergency  repairs  without  discomfort  to 
passengers. 

The  entire  engine  can  be  removed  in  two 
minutes,  thus  facilitating  repairs  and  saving 
shop  space  when  a  new  motor  is  installed. 
The  engine  is  projected  60  in.  in  front  of 
coach,  and,  after  repair  is  completed,  the 
engine  can  be  started  and  tested  without 
first  being  returned  to  the  normal  position. 


Another  Chicago 
Consolidation  Step 

Three  final  decrees,  ordering  the  fore- 
closure and  sale  of  the  Chicago  Surface 
Lines,  were  entered  by  Federal  Judge 
Wilkerson  on  May  11.  The  action  was  a 
legal  prerequisite  to  the  consolidation  of 
the  Chicago  transportation  companies. 

The  company  has  ten  days  in  which  to 
meet  obligations  of  approximately  $80,- 
000,000.  Thereafter,  a  date  of  sale  may 
be  asked  by  attorneys  responsible  for  the 
reorganization  plan.  Thomas  J.  Pedd'.'n, 
was  appointed  special  master  to  handle  the 
sale.  He  will  receive  bids  and  report  back 
to  the  court. 

The  decrees  entered  were  virtually  the 
same  as  submitted  recently  by  attorneys 
for  the  First  Union  Trust  &  Savings  Bank 
and  the  Harris  Trust  &  Savings  Bank, 
trustees  for  the  three  classes  of  securities 

holders. 

» • 

Long  Period  of  Public  Control 

As  indicated  briefly  in  Electric  Rail- 
way Journal  News  for  May  23,  Gov- 
ernor Ely  of  Massachusetts  has  signed  the 
Boston  Elevated  Railway  bill.  Thus,  it  is 
hoped,  six  years  of  discussion,  not  to  say 
altercation,  have  come  to  an  end. 

The  new  law  provides  for  continuance  of 
public  control  for  28  year's,  for  a  reduction 
of  common  dividends  from  6  per  cent,  as 
guaranteed  under  the  1918  law,  to  5  per 
cent,  and  for  the  purchase  of  the  preferred 
stock  from  the  proceeds  of  a  bond  issue  to 
be  made  by  the  transit  district.  Large  sav- 
ings in  fixed  charges  will  thus  be  made. 

The  act  now  must  be  accepted  by  the 
stockholders  but  acceptance  is  expected  and 
the  public  in  general  feels  that,  while  none 
of  the  parties  gets  all  it  might  ask  for,  the 


settlement  is  the  best  that  can  be  made. 
The  Legislature  passed  the  1918  act  at 
at  a  time  when  the  system  was  in  dire  need 
and  made  the  law  a  contract  between  the 
commonwealth  and  the  elevated  company, 
giving  the  stockholders  a  veto  power  over 
any  plan  for  continuance  of  public  con- 
trol that  the  Legislators  might  formulate. 
That  act  provided  also  tliat  the  state  might 
take  over  the  road  on  certain  terms  and 
also  exercise  an  option  for  return  to  the 
owners  under  certain  conditions. 


Governor  Signs  Interurban 
Tax  Relief  Measure 

The  Washington,  Baltimore  &  Annapolis 
Electric  Railroad,  operating  under  a  re- 
ceivership, has  been  relieved  of  the  pay- 
ment of  state  and  county  taxes  in  Mary- 
land for  a  period  of  two  years  since 
Governor  Ritchie  has  signed  a  bill  to  this 
effect  passed  by  the  General  Assembly.  As 
originally  introduced,  the  bill  provided  for 
exemption  for  four  years,  but  it  was 
amended  to  permit  the  Assembly  to  act  on 
the  subject  again  at  the  session  two  years 
hence. 

The  taxes  from  which  the  company  will 
be  relieved  amount  to  almost  $100,000. 
When  the  receivership  action  was  taken  it 
was  announced  that  unless  substantial  econ- 
omies were  brought  about  the  road  might 
discontinue.  Schedule  changes  have  been 
made  and  the  employees  have  agreed  to  a 
substantial  reduction  in  wages.  Residents 
of  Anne  Arundel  County  opposed  the  con- 
cession to  the  company,  but  representatives 
of  the  United  States  Naval  Acadamy, 
located  at  Annapolis,  urged  passage  of 
the  bill. 

In  signing  the  measure.  Governor  Ritchie 
said  it  could  not  be  considered  a  strictly 
local  measure  as  the  road  provides  service 


between  Washington,  the  capital  ot  the 
nation ;  Baltimore,  the  largest  city  in  Mary- 
land, and  Annapolis,  the  capital  of  Mary- 
land and  the  home  of  the  United  States 
Naval  Academy.  The  effect  of  abandon- 
ment of  the  road,  the  Governor  said,  on 
the  people  of  Annapolis  and  Anne  Arundel 
County  could  hardly  be  estimated. 


General 


(Continued  from  Page  32S) 

Oakland,  Cal.— East  Bay  Street  Rail- 
way, Ltd.,  and  East  Bay  Motor  Coach 
Lines,  Ltd.,  applied  to  the  Railroad 
Commission  on  May  23  for  authority  to 
increase  the  one-way  cash  fare  on  both 
systems  from  7  cents  to  10  cents,  and 
to  sell  seven  tokens  for  SO  cents. 
-f 

Newark,  N.  J.— Public  Service  Co- 
ordinated Transport  intends  to  use  the 
present  type  of  trolley  cars  on  the  lines 
of  the  Newark  City  Railway,  the  new 
rapid  transit  line,  while  observing  that, 
with  operation  not  expected  to  begin 
until  1934,  it  is  impossible  to  make  plans 
except  as  to  "broadest  policies."  The 
equipment  listed  as  available  for  opera- 
tion in  City  Railway  includes  186  cars. 
They  have  an  average  seating  capacity 
of  54  passengers  and  are  rated  as  able 
to  carry  an  equal  number  of  standing 
riders  "with  reasonable  comfort."  One 
hundred  trailers,  also  are  listed  as  avail- 
able. They  seat  65  passengers  and  are 
rated  as  having  enough  aisle  space  to 
carry  an  equivalent  number  of  persons 
standing. 

■♦- 

San  Francisco,  CaL — A  survey  of  the 
Municipal  Railway  by  engineers  of  the 
State  Railroad  Commission  will  be 
recommended  to  the  Board  of  Super- 
visors by  its  Public  Utility  Committee 
in  the  hope  that  it  will  show  "what  is 
wrong  with  the  Municipal  line." 
■f 

Memphis,  Tenn.  —  The  Memphis 
Street  Railway  joined  in  the  gala  cele- 
bration of  May  8,  during  National  Music 
Week,  the  event  being  climaxed  with 
a  parade  of  40  bands  from  the  tri-states 
led  by  Memphis  Federation.  There  were 
about  50  floats  by  Memphis  stores  and 
industries.  The  railway  contributed 
two  units  of  flat  cars  beautifully  dec- 
orated and  lighted.  More  than  700 
musicians  appeared  on  the  floats  and 
with  the  bands. 

San  Francisco,  CaL — The  Market 
Street  Railway  has  erected  three  painted 
signboards  on  company  property  at  dif- 
ferent points.  Each  sign  is  about  80  ft. 
long,  the  top  being  about  16  ft.  from  the 
ground.  The  cars  depicted  on  the  sign 
are  painted  in  natural  color — deep  green 
bodies,  white  fronts,  gold  striping.  At 
night  the  signs  are  illuminated  with  nine 
200-watt,  direct-current  lamps  hooked 
to  the  regular  trolley  current  in  series, 
with  latest  sign  reflectors  attached. 
■f 

Washington,  D.  C— During  1930, 
state  gasoline  taxes  yielded  nearly  $500,- 
000,000.  an  increase  of  14.6  per  cent  over 
the  1929  figures,  according  to  a  state- 
ment made  on  May  3  by  the  Bureau  of 
Public  Roads,  Department  of  Agricul- 
ture. Every  one  of  the  states  and  the 
District  of  Columbia  now  has  a  gaso- 
line tax,  the  report  reveals,  the  rate 
varying  from  2  to  6  cents.  The  average 
rate  for  the  country  was  3.3S  cents. 
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Lack  of  Leadership  Shown 

at  Business  Conferences 


The  Chamber  of  Commerce  of  the 
United  States  and  the  International  Cham- 
ber of  Commerce  are  the  most  important 
and  representative  organizations  of  business 
men  in  the  world.  The  first  expresses  the 
common  interests  of  business  in  the  richest 
and  most  powerful  industrial,  commercial 
and  financial  nation;  the  second,  the  com- 
mon interests  of  business  in  35  countries, 
including  nearly  every  part  of  the  globe 
except  Russia  and  some  of  Latin  America. 
Coming  as  they  did,  in  the  middle  of  the 
most  severe  depression  in  modern  history, 
on  two  successive  weeks,  the  meetings  of 
these  two  bodies  were  a  dramatic  event. 

To  evaluate  the  outcome  of  these  confer- 
ences, domestic  and  international,  it  is  neces- 
sary to  remember  their  limitations.  These 
organizations  are  not  agencies  for  action 
but  forums  for  exchange  of  experience  and 
expression  of  opinion.  They  are  composed 
of  the  most  diverse  interests,  not  organized 
on  the  basis  of  single  industries  or  lines 
of  trade.  The  American  Chamber  is  made 
up  of  large  numbers  of  small  business  men 
as  well  as  representatives  of  the  dominant 
concerns.  To  this  diversity  of  domestic 
interests  the  International  Chamber  adds 
that  of  national  differences.  Some  of  the 
national  chambers  are  really  governmental 
agencies.  In  both  bodies  purely  political 
factors — personal,  national  or  international 
— inevitably  play  a  part  and  help  to 
paralyze  or  shape  purely  economic  con- 
siderations. Moreover,  the  effectiveness  of 
the  national  chambers  is  hampered  by  the 
fundamental  differences  between  rural  agri- 
cultural and  urban  industrial  or  financial 
psychology;  and  the  international  body  by 
differences  of  language.  They  are  exclu- 
sively employers'  organizations. 

Despite  these  handicaps,  the  potentialities 
of  accomplishment  are  great.  It  is  pos- 
sible through  these  organizations  not 
merely  to  promote  better  understanding 
among  the  diverse  interests  through  per- 
sonal contact  and  exchange  of  practical 
experience  among  business  leaders  in  dif- 
ferent fields  and  different  countries,  but 
also  to  present  to  the  public  and  to  govern- 
ment pronouncements  of  principle  or  policy 
or  even  general  programs  of  action  to  be 
executed  by  individuals,  organized  indus- 
tries or  public  authorities.  Something  of 
this  sort  was  certainly  expected  at  this 
time.  In  some  of  these  respects  the  re- 
sult was  undoubtedly  disappointing.  The 
degree  of  disappointment  depends  upon  the 
extent  of  one's  expectations. 

The  discussions,  reports,  personal  con- 
tacts and  exchange  of  experience  were  of 
practical  value,  served  to  concentrate  seri- 
ous attention  on  current  economic  problems, 
helped  clarify  understanding  of  the  de- 
pression, and  strengthened  the  sense  of  re- 
sponsibility of  business  for  economic  se- 
curity and  social  welfare.  In  all  these 
respects  the  work  of  the  International 
Chamber  was  more  substantial  and  im- 
pressive than  that  of  the  American  Cham- 
ber. But  neither  at  Atlantic  City  nor  in 
Washington  was  American  business  leader- 
ship at  its  best. 

The  psychology  of  the  conferences  was 
one  of  anxious  caution  and  conservative 
control,  not  of  creative  courage.  It  was 
turned  backward  to  the  past,  not  forward 
to  the  future.  It  was  concerned  primarily 
with  discovering  the  causes  of  what  has 
happened — exposing  the  follies,  errors  and 
evils  of  the  past,  reconstructing  and  read- 


justing things  to  a  previous  condition,  com- 
plaining about  the  various  handicaps  to 
remedies  that  have  been  proposed — not 
with  pushing  out  along  new  paths,  or 
even  carrying  on  the  constructive  accomp- 
lishments of  recent  years.  These  were 
largely  condemned  and  repudiated.  There 
was  no  remedy  but  by  restoring  the  status 
quo  ante  by  thrift,  hard  work,  restricting 
production,  canceling  debts,  lowering  tariffs, 
reducing  wages  and  living  standards  and 
abandoning  all  "artificial"  efforts  to  pre- 
vent deflation  and  readjustment.  Only  here 
and  there  was  there  occasional  recognition 
of  the  need  for  new  forms  of  governmental 
or  organized  business  effort  to  meet  new 
problems  or  promote  further  progress,  es- 
pecially in  relation  to  employment  stabili- 
zation. 

International   Business   Relations 
Drifting 

The  International  Chamber  was  racked 
by  concealed  conflicts  of  national  interests 
over  war  debts,  tariffs,  commercial  policies 
silver,  Russian  relations.  Business  men  at 
tliese  meetings  persistently  protested  against 
the  extension  of  governmental  activity  in 
economic  matters,  but  were  obviously  rely- 
ing more  and  more  upon  governmental  sup- 
port for  their  special  industrial  or  national 
interests.  They  protested  against  trade 
barriers,  but  were  at  the  same  time  pre- 
occupied with  various  new  protective  de- 
vices. Business  abroad  is  evidently  being 
driven  into  concerted  action  through  cartels, 
regional  commercial  agreements  and  other 
arrangements  which  are  creating  new  con- 
flicts and  subjecting  it  to  new  governmental 
controls  for  political  purposes.  In  the  dis- 
cussions of  Russian  and  European-Ameri- 
can trade  relations,  in  the  comments  on 
American  tariff  policies  and  in  the  dis- 
putes over  the  most-favored-nation  prin- 
ciple in  commercial  treaties,  it  was  obvious 
that  new  forms  of  economic  nationalism 
are  developing  and  that  international  busi- 
ness relations  are  drifting  more  and  more 
definitely  under  governmental  control,  as 
a  consequence  of  failure  of  co-operative 
business  effort. 

Although  there  was  the  usual  insistence 
on  the  interdependence  of  nations,  the  strik- 
ing feature  of  this  meeting  was  the 
emphasis  laid  upon  inherent  differences  in 
economic  structure  and  social  psychology 
among  the  various  countries,  especially  in 
Europe  and  America.     For  the  first  time 


The  Business  Outlook 

BUSINESS  has  reached  its  resist- 
ance level.  The  full  April  records 
clinch  the  evidence  of  improvement. 
Production  volume  has  increased 
slowly  for  four  successive  months, 
supported  especially  by  lines  involving 
consumer  goods  rather  than  capital 
goods.  Business  failures  have  appar- 
ently passed  their  peak.  Construction, 
however,  is  the  conspicuous  laggard. 
Firm  Federal  Reserve  policy  has  be- 
come a  plainly  favorable  influence  in 
interior  and  foreign  money  markets. 
Doubtless  all  these  factors  dictated  the 
cautious,  oracular  optimism  of  official 
utterances  from  the  capital  at  the 
recent  cabinet  meeting. 

— The  Business  Week. 


there  was  an  evident  tendency  to  admit 
that  international  interdependence  is  not 
uniform  or  universal,  that  international  co- 
operation has  its  limits,  and  that  intelligent 
nationalism  has  its  advantages.  This 
realistic  reaction  against  exaggerated  in- 
ternational idealism  appears  to  be  an  im- 
portant by-product  of  the  depression  along 
with  the  recognition  by  business  men  of 
their  primary  responsibility  for  the  econmic 
security  of  the  working  classes  in  their 
own  country. 

At  the  Atlantic  City  meeting  two  dis- 
tinct phases  of  transportation  constituted 
topics  of  round-table  discussion.  Wide  dif- 
ferences of  opinion  were  in  evidence  among 
railroad,  highway  and  waterway  adherents 
at  the  conference  which  considered  the 
question :  "What  Is  Fair  Competition  in 
Transportation?"  Moreover,  no  appreciable 
progress  was  made  toward  agreement.  At 
the  conference  to  discuss  mass  transporta- 
tion, however,  harmony  of  opinion  pre- 
vailed concerning  the  importance  of  this 
problem  to  the  business  men  of  the  coun- 
try and  the  need  for  intensive  study  of  its 
economic  aspects. 

As  indicated  in  Electric  Railway 
Journal  News  for  May  2,  representatives 
of  mass  transportation  agencies  emphasized 
two  major  points  in  presenting  this  sub- 
ject :  the  vital  necessity  of  mass  trans- 
portation to  business,  industrial  and  civic 
development,  and  the  fact  that  companies 
rendering  this  essential  service  are  not  able 
to  operate  on  a  sound  financial  basis,  and 
have  not  been  able  to  do  so  for  some  time. 
It  was  held  that  the  relative  merits  of  dif- 
ferent kinds  of  vehicles  was  a  matter  of 
detail  to  be  settled  after  study  of  actual 
conditions  in  specific  places. 


Exclusive  Use  of  Street  by 
Railway  Suggested 

A  petition  signed  by  the  owners  of  prop- 
erty fronting  on  Chestnut  Street  between 
Fourth  Street  and  Twelfth  Boulevard,  St. 
Louis,  Mo.,  has  been  presented  to  the 
St.  Louis  Public  Service  Company  re- 
questing that  a  one-way  street  car  track 
be  laid  in  Chestnut  Street  to  relieve  traffic 
on  Olive  Street.  The  company  is  asked 
to  divert  either  its  eastbound  or  west- 
bound track  on  Olive  Street  east  of 
Twelftli  Boulevard  to  Chestnut  Street.  The 
signers  of  the  petition  said  that  if  the 
company  will  consider  operating  cars  on 
Chestnut  Street  they  will  ask  the  Aldermen 
to  make  Chestnut  Street  a  railway  street 
exclusively.  It  is  estimated  that  the  plan 
would  save  car  riders  20,000  hours  a  day. 


Buses  to  Replace  Omaha 
Interurban 

The  Omaha  &  Southern  Railway,  an 
interurban  owned  by  the  Omaha  &  Council 
Bluffs  Street  Railway,  has  been  authorized 
by  the  Nebraska  Railway  Commission  to 
abandon  its  service  and  remove  its  tracks. 
The  commission  said  that  if  rates  to  which 
it  were  entitled  by  law  were  fixed,  they 
would  be  prohibitive.  Moreover,  the  com- 
mission refused  to  adopt  the  theory  of 
objecting  patrons  who  desired  the  road 
continued  because  it  is  an  integral  part  of 
the  city  system,  the  state  body  ruling  that 
it  cannot  burden  Omaha  patrons  with  a 
deficit  sustained  by  separate  suburban  lines. 
The  Omaha  &  Suburban  Bus  Company 
has  been  organized  in  the  interest  of  the 
railway  to  supply  bus  service  over  that 
part  of  the  rail  route  calculated  to  prove 
remunerative.  The  interurban  runs  from 
Omaha  through  Bellevue  to  Fort  Crook. 
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Buses  Brought  Under  New 
York  Commission 

Governor  Roosevelt  of  New  York  on 
April  21  signed  the  Thayer  bill  as  Chapter 
531,  laws  of  1931,  amending  the  public 
service  law  in  relation  to  state  regulation 
of  bus  lines.  This  measure  for  the  first 
time  brings  bus  companies  under  the  juris- 
diction of  the  Public  Service  Commission 
in  New  York.  The  Governor  felt  that 
New  York  State  has  been  far  behind  in 
the  line  of  progress  in  placing  this  class 
of  corporations  under  the  jurisdiction  of 
its  regulatory  utility  body.  Protest  was 
made  to  him  relative  to  the  penalty  pro- 
vided in  the  bill  for  violation  of  its  provi- 
sions, but  he  obtained  an  opinion  from  the 
Attorney  General  pointing  out  that  this  bill 
did  not  change  the  penalty  in  this  regard 
from  what  it  was  before.  The  Attorney 
General  said : 

Under  existing  law  the  operation  of  a 
bus  through  the  streets  without  a  certificate 
of  convenience  and  necessity  is  a  mis- 
demeanor (Sec.  29,  Penal  Law).  The 
owner  and  the  driver  may  be  arrested. 
The  proposed  law  simply  states  this  in 
more  direct  and  emphatic  terms  in  the 
confines  of  the  statute  itself  without  neces- 
sity of  going  to  the  Penal  Law  to  find  the 
violation  denominated  the  same  crime. 

It  is  my  opinion  that  present  statutes 
make  the  act  as  much  a  misdemeanor  as 
does  the  proposed  law.  Nothing  will  be 
new  in  this  regard. 

Under  presently  existing  law,  no  omni- 
bus line  can  operate  in  a  city  without  (1) 
having  obtained  the  consent  of  the  city 
and  (2)  a  certificate  of  convenience  and 
necessity  (Sec.  65,  66,  Transportation  Cor- 
porations Law ;  Long  Beach  vs.  Public 
Service  Commission,  249  N.  Y.  480).  In 
towns  and  villages,  if  such  municipalities 
pass  a  resolution  requiring  their  consent, 
the  omnibus  line  must  likewise  first  obtain 
that  consent  and  then  a  certificate  of  con- 
venience and  necessity  (Sec.  67,  Transpor- 
tation Corporations  Law),  except  that  under 
the  proposed  law  the  municipalities  may 
not  unreasonably  withhold  their  consent. 


Maintenance  Discussed 

(Continued  from  Page  325) 

Gorum,  assistant  master  mechanic  of  the 
Virginia  Electric  &  Power  Company.  Mr. 
McGorum  believes  that  mileage  is  the  most 
effective  basis  on  which  to  carry  on  main- 
tenance, but  that  its  adoption  as  a  standard 
should  be  accompanied  by  a  diagnosis  by 
each  operator  of  the  peculiarities  of  his 
■own  equipment. 

A  description  by  R.  C.  Hall,  engineer- 
ing aide  of  the  United  Railways  &  Electric 
Company  of  Baltimore,  of  the  twelve 
•double-deck  buses  recently  put  in  service 
in  that  city  completed  the  first  day's  ses- 
sion. Mr.  Hall  outlined  the  considerations 
•which  led  to  the  selection  of  this  particular 
size  and  type  of  equipment. 

The  second  morning  was  taken  up  with 
discussion  of  a  prepared  list  of  questions. 
York,  Pa.,  was  chosen  as  the  next  meeting 
place.  Officers  chosen  to  direct  the  affairs 
of  tlie  association  during  the  ensuing  year 
follow :  President,  J.  T.  Porter,  superin- 
tendent of  equipment  Virginia  Electric  & 
Power  Company ;  vice-president,  C.  E. 
Keefer,  master  mechanic  Altoona  &  Logan 
Valley  Electric  Railway ;  secretary,  R.  D. 
Voshafl,  superintendent  of  equipment 
Washington  Railway  &  Electric  Company. 

The  entertainment  program  included  a 
banquet  on  the  evening  of  May  14.  Fol- 
lowing fhe  closing  session  a  visit  by  bus 
■was  made  to  the  new  garage  of  the  Wasli- 
ington  Railway  &  Electric  Company  and 
iflffi  shops  lof  the  Capital  Traction  Company. 


Elimination  of  Steam 

Contemplated  in  England 


Complete  electrification  of  all  British 
railroads  over  a  period  of  twenty  years  at 
an  estimated  cost  of  approximately 
$1,860,000,000  is  favored  by  the  special 
committee,  headed  by  Lord  Weir,  in  its 
report  to  the  British  Government. 

Describing  the  project  as  one  of  unusual 
magnitude  in  the  history  of  world  enter- 
prise, the  committee  recommends  the  sub- 
stitution of  electricity  for  steam  over  the 
entire  British  railway  system.  If  adopted, 
the  scheme,  according  to  the  committee's 
calculations  would  cost  the  railways  ap- 
proximately $1,270,000,000,  the  Central 
Electricity  Board  $390,000,000  and  $200,- 
000,000  for  suburban  electrification. 

The  committee's  report  states  that  the 
total  mileage  of  standard  gage  lines  not 
already  equipped  for  electric  working  is 
approximately  36.000  track-miles  running 
line  and  15,500  miles  of  sidings.  The  esti- 
mates of  cost  call  for  10,400  electric  loco- 
motives and  4,800  equipments  for  three 
and  four  coach  multiple  unit  sets,  and 
includes  equipment  for  carriage  heating. 

The  committee  takes  the  view  that  the 
electrification  of  the  railways  should  not 
be  allowed  to  proceed  by  piecemeal  stages, 
but  that  the  transformation  from  steam  to 
electricity  should  be  achieved  by  a  single 
comprehensive  scheme. 

Commenting  on  the  capital  expenditure 
involved,  the  committee  states : 

The  magnitude  of  this  would  be  unique 
in  the  history  of  world  enterprise.  On  the 
other  hand,  we  feel  bound  to  point  out 
that  without  any  predetermined  long-term 
program,  our  national  expenditure  on  the 
construction,  improvement,  and  mainte- 
nance of  roads  in  the  last  ten  years  has 
probably  amounted  to  the  colossal  sum  of 
£500,000,000  and  is  now  proceeding  at  the 
rate  of  over  £60,000,000  per  annum. 

The  three  members  of  the  committee, 
which  was  appointed  in  September,  1929, 
are  Lord  Weir,  Sir  Ralph  Wedgewood, 
chief  general  manager  of  the  London  & 
Northeastern  Railway,  and  Sir  William 
McLintock,  an  eminent  accountant.  Their 
report  is  unanimous,  and  it  is  generally 
understood  in  British  circles  that  the  rail- 
way companies  are  in  agreement  with  the 
committee's  findings. 


Electricity  for  the  tramway  is  sup- 
plied by  the  municipal  electricity  depart- 
ment, for  which  the  sum  of  £41,192  was 
paid.  This  made  the  tramway  one  or 
the  largest  and  most  profitable  customers 
of  the  lighting  department.  Costs  for 
pavings  and  maintenance  of  pavings  of 
the  tramways  were  heavy.  Assumption 
of  these  costs  by  the  tram  relieved  the 
highways  department,  but  resulted  iw 
little  benefit  to  the  car  riders.  In  addi- 
tion, £42,041  were  paid  in  local  taxes 
during  the  year. 

Despite  the  large  earnings,  the  aver- 
age fare  charged  is  approximately  i 
penny  (1  cent)  per  mile. 


Leeds  Tram  Cars  Continue 
Popular 

Continued  popularity  ot  the  tram  car 
as  a  means  of  transportation  in  Eng- 
land is  attested  to  by  the  annual  report 
of  the  general  manager  of  the  Leeds, 
England,  Tramways  and  Transport  De- 
partment. The  total  receipts  for  the 
year,  amounting  to  £1,045,275,  constitute 
a  record  for  total  income  in  the  history 
of  the  undertaking.  Receipts  from  the 
tramway  alone  were  £939,002,  an  in- 
crease of  2.03  per  cent  over  the  previous 
year,  while  motor  buses  yielded  receipts 
amounting  to  £106,273,  an  increase  of 
24.45  per  cent. 

As  an  indirect  advantage  of  the  tram- 
way to  the  city,  the  report  states  that 
of  the  total  revenues  no  less  than 
£525,000  are  paid  in  wages  to  the  em- 
ployees, who  are  practically  all  Leeds 
citizens.  This  represents  more  than  SO 
per  cent  of  the  receipts.  In  addition, 
large  purchases  of  manufactured  goods 
and  raw  materials  are  made  locally. 
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Important  Subway  Extension 
for  London 

The  decision  of  the  London  Underground 
to  extend  the  Bakerloo  section  of  the  Lon- 
don Electric  Railway  from  'Jie  Elephant 
and  Castle,  its  present  eastern  terminal, 
has  been  publicly  acclaimed.  The  exten- 
sion will  be  1.75  miles  long.  It  will  be 
served  by  two  new  stations.  The  cost  of 
the  new  work  will  be  approximately 
$9,375,000.  If  the  necessary  powers  are  ob- 
tained the  line  will  open  in  1933. 

London,  England — The  County  Coun- 
cil has  decided  to  make  another  trial  of 
two-pence  all-the-way  fares  on  its  cars 
on  Sundays,  the  concession  to  extend 
from  the  third  Sunday  in  April  till  the 
last  Sunday  in  September.  Last  year 
the  experiment  was  made  during  Au- 
gust, September,  and  October.  The 
two-pence  all-the-way  fare  obtains  all 
the  year  round  on  week  days  during 
off-peak  hours.  The  one-penny  fare,  of 
course,  continues  for  short  distances. 

Tokyo,  Japan — "In  the  future,"  says 
the  Japan  Advertiser,  published  in 
Tokyo,  "the  motorist  who  races  trains 
to  crossings  will  do  so  at  his  own  risk. 
His  heirs  will  have  no  claim  on  any 
railway,  public  or  private,  if  his  temerity 
sends  him  on  a  journey  he  had  not  ex- 
pected to  take  so  immediately.  The 
new  ruling  is  a  recognition  of  the  fact 
that  this  is  an  age  of  speed,  and  that 
the  country  will  be  benefited  more  by 
faster  train  schedules  than  by  preserving 
the  lives  of  idiots  who  race  trains  to 
crossings." 

■f 

Nottingham,  England  —  The  Council 
has  approved  a  scheme  for  the  conver- 
sion of  its  tramways  and  its  petrol  bus 
services  to  the  trolley  bus  system  at  an 
estimated  cost  of  £203.925.  This  includes 
£156,400  for  trolley  vehicles  and  £45.525 
for  overhead  equipment.  The  routes 
will  radiate  from  the  center  of  the  city, 
with  a  circular  route  like  the  rim  of  the 
wheel  connecting  the  radial  routes.  An 
outer  ring  along  a  new  road  is  also  con- 
templated. The  Town  Council  has 
powers  for  the  expenditure  of  £900.000 
in  all  for  conversion  to  the  trolley  bus 
system,  and  for  extensions.  It  was 
stated  at  the  meeting  of  the  Council  at 
which  the  step  was  approved  that  it  has 
been  the  experience  of  the  Transport 
Committee  that  whenever  local  lines  had 


been  converted  to  the  trolley  bus  sys- 
tem earnings  per  mile  run  went  up  per- 
ceptibly. In  the  last  annual  report  the 
respective  revenues  per  mile  run  were 
shown  as  follows:  Buses,  ll.lSd.;  tram- 
cars,  16.49d.;  trolley  buses,  17.84d.  The 
respective  surpluses  per  mile  were: 
Buses,  0.97d.;  tramcars,  3.48d.;  trolley 
buses,   5.93d. 


Plymouth,  England — The  Council  has 
approved  a  proposal  to  eliminate  the 
tramways  and  to  substitute  buses  grad- 
ually over  a  period  of  ten  years.  If  full 
tramway  service  were  maintained,  £25,- 
000  would  be  required  for  track  recon- 
struction and  i62,000  for  new  tramcars. 
The  track  length  of  the  Plymouth  tram- 
way is  about  34  miles. 


the  bound  publications  in  which  it  ap- 
pears and  also  for  the  purpose  of  ascer- 
taining whether  standards  have  been 
issued  on  any  specific  subject. 


London  Underground  Agrees 

to  Traffic  Board  Scheme 


Lord  Ashtield,  chairman  of  the  London 
Underground  combine,  recently  presided 
over  a  meeting  in  London  of  the  stock 
and  shareholders  of  the  twelve  undertak- 
ings associated  in  the  combine,  at  which, 
by  a  large  majority,  approval  was  given 
to  the  provisional  arrangement  reached 
with  the  Minister  of  Transport  for  placing 
London  traffic  under  the  control  of  a  Pas- 
senger Traffic  Board.  The  terms  include 
the  right  to  withdraw  from  the  settlement 
in  the  event  of  any  material  alteration  to 
the  bill  by  Parliament  repugnant  to  the 
provisions. 

Lord  Ashfield  said  he  had  been  engaged 
in  negotiations  with  the  Transport  Min- 
ister, in  order  to  obtain  such  terms  for  the 
exchange  of  stocks  as  he  could  recommend 
for  acceptance.    He  said : 

"We  are  still  engaged  in  negotiations  with 
the  Minister  upon  the  amendments  required 
in  the  bill,  and  even  if  these  should  be 
agreed  with  the  Minister,  as  I  anticipate, 
we  shall  be  compelled  to  watch  narrowly- 
other  amendments  which  may  be  intro- 
duced into  the  bill,  in  case  their  effect 
should    be    to    jeopardize    or    impair    your 

We  have  a  long  and  anxious  period  ahead 
before  all  these  questions  are  determined, 
but  to-day  we  are  to  decide  the  course  we 
are  to  pursue,  whether  we  shall  support 
the  bill  or  oppose  it.  I  hope  you  will  pass 
a  resolution  approving  what  I  have  already 
done,  and  authorizing  me  to  continue  my 
negotiations  with  the  Minister  and  bring 
them  to  a  conclusion. 

Lord  Ashfield  then  explained  the  stocks 
to  be  issued  by  the  board,  and  the  manner 
in  which  the  income  of  the  board  was  fo 
be  applied  under  the  present  plans.  The 
upshot  of  the  arrangement  is  that  the 
Underground  stockholder  after  two  years 
shall  receive  not  less  than  he  does  today, 
with  an  expectation  of  a  further  1  per  cent. 
He  continued: 

I  can  but  think  that  our  prospects  are 
improved  by  the  proposals  of  the  bill,  and 
that  if  in  the  future  we  might  not  obtain 
quite  such  large  returns  as  we  have  a 
chance  of  obtaining  under  the  present  man- 
agement, yet  the  interest  will  be  more 
surely  secured,  and  will  be  most  certain  to 
continue.  I  have  therefore  no  hesitation 
in  recommending  to  you  the  acceptance  of 
the  terms  of  the  memorandum  as  being  in 
your  best  interest,  and  as  affording  you  as 
good  prospects  in  the  future  as  you  might 
fairly  expect. 

Lord  Ashfield  assured  the  meeting  that 
the  Transport  Board  would  be  free  from 
political  interference.  To  cries  of  "No!" 
he  retorted: 

I  have  read  this  bill  carefully,  and  I  beg 
you  to  accept  that  I  know  what  I  am  talk- 
ing about.  You  cannot  conceive  I  would 
be  guilty  of  such  folly  as  to  suggest  to  you 
in  a  matter  in  which  my  whole  life  has 
been  wrapped,  that  you  should  transfer 
your  interests  to  a  board  subject  to  politi- 
cal interference,  that  could  play  ducks  and 
drakes  with  your  investments.  Acts  of 
Parliament  are  not  treated  like  scraps  of 
paper.  They  are  scrupulously  observed  by 
all  parties.  I  have  promised  the  Minister 
my  support.     You  may  fail  to  support  me. 


but  in  that  event  you  will  have  to  find 
somebody  else  to  manage  your  undertak- 
ings. I  have  pledged  my  word,  and  I  am 
not  going  back  on  it. 

This  speech  was  greeted  with  cheers, 
after  which  the  resolution  was  carried  by 
a  large  majority. 

The  bill  is  still  a  matter  of  debate  as  to 
principles. 


BOOK  REVIEWS 


Treatise  Both  Theoretical 
and  Praaical 

"Mercury  Arc  Power  Rectifiers,"  by 
Othmar  K.  Marti,  chief  engineer  American 
Brown  Boveri  Company,  Inc.,  and  Harold 
Winograd,  rectifier  engineer  American 
Brown  Boveri  Company,  Inc.  Published  by 
McGraw-Hill  Book  Company,  Inc.,  473 
pages,  230  illustrations,  price  ?6. 

Appearing  as  it  does  at  a  time  when 
the  application  of  the  mercury  arc 
rectifier  to  railway  power  transmission 
and  distribution  is  becoming  increas- 
ingly important,  this  book  should  be  of 
great  value  both  as  a  theoretical  and 
practical  treatise  to  power  engineers  and 
to  executives  who  come  in  contact  with 
this  newer  means  of  power  rectification. 
Nothirig  is  lacking  to  make  the  ex- 
planation of  the  operation  of  the  rectifier 
complete.  For  the  theory  of  the  opera- 
tion, all  mathematical  relations  of  cur- 
rent, voltage  and  power  factor  in  the 
rectifier  circuits  are  derived.  Circuit 
relations  of  rectifier  transformers,  the 
practical  design  of  transformers  and  the 
load  characteristics  of  load  rectifiers  as 
affected  by  the  type  of  transformers  used 
are  dealt  with  in  some  detail.  Detailed 
calculations  are  also  given  for  several 
of  the  more  important  types  of  trans- 
former connections. 

A  part  of  the  book  is  given  over  to  the 
outline  of  present  day  practice  in  the  ap- 
plication of  steel  inclosed  rectifiers,  with 
emphasis  on  their  employment  in  rail- 
way  service. 


Economics  of  Power  Plant  and 
Line  Design 

"Generating  Stations,  Kconomic  Elements 
of  Electrical  Design,"  by  Alfred  H.  l^vell, 
professor  of  electric  power  engineering  Uni- 
versity of  Michigan.  Published  by  McGraw- 
HUl  Book  Company,  Inc.,  359  pages,  171 
Illustrations,  price  $4. 

Power  generation  and  transmission  hav- 
ing arrived  at  a  highly  developed  stage 
technically,  the  great  need  now  is  for  fur- 
ther economic  studies  and  developments  in 
this  field.  Having  been  developed  from 
lectures  and  problems  given  in  a  course 
on  power  plant  and  transmission  systems, 
this  book  gives  an  opportunity  to  apply  the 
element  of  economics  to  the  problem  of 
power  plant  and  transmission  design  in  the 
selection  of  apparatus,  in  proportioning  the 
details  in  an  assembled  whole,  and  in  bal- 
ancing initial  and  subsequent  costs.  Atten- 
tion is  given  to  the  vital  interrelation  of 
the  mechanical  and  electrical  elements  in 
the  design  with  detailed  analyses  of  special 
engineering  features.  The  book  contains 
ten  chapters  which  are  devoted  to  the  fol- 
lowing :  Principles  of  corporate  finance, 
cost  of  stations,  depreciation  and  obso- 
lescence, power  plant  load  curves,  economi- 
cal study  of  distribution  systems,  power 
plant  location,  bus  systems,  oil  circuit 
breakers,  protective  relays,  and  transmis- 
sion lines  with  synchronous  condensers. 


Materials  Standards  Indexed 

Index  to  A.S.T.M.  Standards  and  Tenta- 
tive Standards.  Issued  by  the  American 
Society  for  Testing  Materials,  Philadelphia, 
Pa. 

This  pamphlet  of  some  100  pages  con- 
stitutes a  combined  index  to  all  A.S.T.M. 
standards  and  tentative  standards  in 
effect  as  of  September,  1930.  A  com- 
plete list  of  the  427  standards  and  155 
tentative  standards  is  given.  It  is  de- 
signed to  be  of  service  to  those  familiar 
with  the  society's  standards  in  locating 
any   specification   or   method   of  test   in 


Nemesis  and  Narcissus 

"Business  Adrift,"  by  Wallace  Brett 
Donham,  with  an  introduction  by  Alfred 
North  Whitehead.  Published  by  Whittlesey 
House,  McGraw-Hill  Book  Company,  Inc., 
New  York;  165  pages.     Price,  $2.50. 

Business  men  cast  adrift  recently 
from  the  sea  of  profits  to  engulfing  waters 
of  deficits  should  take  courage  from  the 
penetrating  analysis  of  challenging  prob- 
lems expounded  by  W.  B.  Donham,  dean 
of  the  Graduate  School  of  Business  Ad- 
ministration of  Harvard  University. 

Accessible  to  fundamentals  as  dean 
of  that  institution,  the  author  offers  no 
fantastic  program.  Nevertheless,  his 
work  is  a  ringing  contribution  to  liberal 
thought  about  an  economic  era  rapidly 
approaching  modification,  and  it  should 
challenge  the  business  leaders  of  the 
country  to  take  their  coats  oflf  and  go 
to  work. 

The  introduction  by  Professor  White- 
head also,  deserves  more  than  passing 
praise.  It  is  a  hopeful  sign  of  regenera- 
tion when  the  philosopher  contributes 
thoughts  to  big  business  even  if  it  is 
only  to  the  extent  of  helping  business 
men  to  know  themselves  and  to  ap- 
appreciate  their  true  place  in  the  com- 
munity and  their  obligations  to  society. 
It  is  the  philosopher  who  is  best  fitted 
to  identify  the  collapse  of  an  old  regime 
or  predict  the  entrance  of  a  new  epoch. 
Dr.  Whitehead's  virtue  is  the  vision  of 
Plato. 

As  surely  as  there  exist  underlying 
currents  to  demand  the  inquiry  in  this 
book,  it  is  the  part  of  wisdom  to  co- 
operate intelligently  for  self-preservation 
rather  than  lose  the  good  features  of 
the  present  business  civilization.  And 
most  helpful  to  this  end  should  "Busi- 
ness Adrift"  prove  in  approaching  the 
problems  which  it  hypothecates. 
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PERSONAL  MENTION 


Changes  Are  Made  in 

Philadelphia  Rapid  Transit 

Messrs.  Myers,  Queeney  and  Joyce  Are  Deposed 
as  Direaors.  R.  T.  Senter  and  R.  F.  Tyson  Re- 
tained.   Careers  of  the  New  Direaors  Are  Reviewed 


WITH  the  elimination  of  Mitten 
Management  from  the  affairs  of 
the  Philadelphia  Rapid  Transit  Com- 
pany Dr.  A.  A.  Mitten  becomes  merely 
a  director  of  P.R.T.  His  continuance 
has  been  regarded  as  extremely  desir- 
able because  of  his  intimate  knowledge 
of  the  Mitten  plan  of  co-operation  be- 
tween the  company  and  the  men 
founded  by  his  father,  and  his  own  long 
and  friendly  associations  with  the  em- 
ployees, while  R.  T.  Senter.  as  the  practi- 
cal operating  head  of  the  company,  is 
also  being  retained. 

Messrs.  Myers.  Queeney  and  Cole- 
man J.  Joyce,  the  leaders  in  Mitten 
Management,  with  Dr.  Mitten,  since  the 
death  of  Dr.  Mitten's  father,  and  before 
T.  E.  Mitten's  death  his  chief  lieutenants 
in  company  management,  disappear  from 
the  company  completed.  R.  F.  Tyson 
retires  as  a  director,  but  continues  as 
vice-president  in  charge  of  operation. 

Messrs.  McCarthy,  McKinnon,  Patter- 
son, Gribbel,  Talbot  and  Tily,  the  six 
business  men  named  by  Judge  McDevitt 
to  assume  the  new  control  represent  a 
cross-section  of  the  city's  highest  busi- 
ness circles. 

Careers  of  New  Directors  Reviewed 

For  many  years  John  A.  McCarthy 
was  a  close  associate  of  the  late  George 
H.  Earle,  Jr.,  and  has  been  a  factor  in 
the  Real  Estate  Trust  Company  since 
its  reorganization  in  1906.  He  is  58,  a 
lawyer  by  profession  and  today,  besides 
his  executive  positions  in  the  trust  com- 
pany and  the  sugar  corporation,  is  presi- 
dent of  the  Pennsylvania  Warehousing 
&  Safe  Deposit  Company  and  vice- 
president  of  the  Finance  Company  of 
Pennsylvania.  He  is  also  a  director  of 
the  Stanley  Company  of  .America  and 
the  Electric  Construction  Company. 

George  V.  MacKinnon  is  49.  He  has 
been  in  the  g;reat  Stetson  corporation 
since  1900.  rising  to  treasurer,  then  to 
vice-president  in  charge  of  finances,  and 
to  the  presidency  in  1928  following  the 
death  of  J.  Howell  Cummings.  He  is 
a  director  of  the  Fidelity-Philadelphia 
Trust  Company,  the  Philadelphia  Manu- 
facturers Mutual  Fire  Insurance  Com- 
pany and  Philadelphia's  Goodwill  Indus- 
tries, of  which  he  is  also  treasurer. 

George  Stuart  Patterson  has  been  a 
member  of  McFadden  &  Brother,  cotton 
brokerage  firm,  since  1919.  Prior  to  that 
he  was  general  solicitor  of  the  Pennsyl- 
vania Railroad. 

John  Gribbel  has  numerous  business 
interests,  one  of  his  leading  connec- 
tions being  the  presidency  of  the  Ameri- 
can Meter  Company.  He  is  also  presi- 
dent of  the  Tampa  Gas  Company  and  a 
director  of  the  Philadelphia  National 
Bank,  Real  Estate  Trust  Company,  the 
Canadian    Meter    Company,    the    Kings 


County  Lighting  Company,  the  Consti- 
tution Indemnity  Company,  the  Insur- 
ance Company  of  North  America,  the 
John  B.  Stetson  Company,  the  Exchange 
National  Bank,  the  Alliance  Insurance 
Company,  the  Alliance  Casualty  Com- 
pany, the  Fire  Assocaition  of  Philadel- 
phia, the  Liberty  Mutual  Insurance 
Company,  Victory  Insurance  Company, 
Indenuiity  Insurance  Company  of  North 
America,  the  Reliance  Insurance  Com- 
pany, the  Curtis  Publishing  Company, 
the  Union  Transfer  Company,  the  Penn- 
sylvania Sugar  Company  and  the  Cities 
Service    Company. 

Walter  LeMar  Talbot  is  the  second  of 
two  presidents  of  the  Fidelity  Mutual 
Life  Insurance  Company  in  its  53  years' 
existence.  Starting  with  it  as  office  boy 
in  1882  he  became  second-vice-president 
in  1903;  vice-president  in  1911,  and  presi- 
dent in  1914.  He  is  a  director  and  mem- 
ber of  the  utilities  committee  of  the  Phil- 
adelphia Chamber  of  Commerce  and  a 
director  of  the  Corn  Exchange  National 
Bank  and  the  Real  Estate  Trust  Com- 
pany. 

Dr.  Herbert  J.  Tily  was  originally 
chosen  by  Judge  McDevitt  as  one  of  the 
three  receivers  he  proposed,  in  his  de- 
cree of  April  11,  to  place  in  charge  of 
the  transit  company  in  order  to  displace 
Mitten  Management  and  to  reform  the 
P.R.T.  affairs.  He  is  best  known  as 
president  of  Strawbridge  &  Clothier,  one 
of  Philadelphia's  big  stores.  When  agi- 
tation was  started  to  sell  the  underliers 
to  the  city  Dr.  Tily,  as  chairman  of  the 
utilities  committee  of  the  Chamber  of 
Commerce,  directed  a  study  of  the  tran- 
sit problems  of  Philadelphia. 


R.  A.  Weston  in  Public 
Accounting 

R.  A.  Weston,  connected  with  the  ac- 
counting department  of  the  Connecticut 
Company  for  several  years,  has  opened  an 
office  in  New  Haven  for  the  practice  of 
public  accounting.  Prior  to  his  work  with 
the  Connecticut  Company,  Mr.  Weston  was 
connected  with  the  New  York,  New  Haven 
&  Hartford  Railroad,  and  for  nine  years  he 
was  general  storekeeper  of  that  company 
and  its  subsidiary  electric  lines. 

During  the  last  ten  years  Mr.  Weston 
has  served  on  the  executive  and  other  com- 
mittees of  the  American  Electric  Railway 
Accountants'  Association  and  has  been  a 
contributor  of  articles  on  accounting  and 
storekeeping  subjects  to  the  Electric  Rail- 
way Journal  and  to  Railway  Age. 

In  his  accounting  practice,  Mr.  Weston 
will  include  special  investigations  and  re- 
ports with  respect  to  organization  and 
system  in  accounting  and  store  departments 
of  electric  railways  and  companies  operat- 
ing bus  lines. 


R.  T.  Sullivan  in  Receiver's 
Post  at  Tacoma 

Richard  T.  Sullivan,  former  manager 
of  the  Tacoma  Railway  &  Power  Com- 
pany, Tacoma,  Wash.,  has  been  appointed 
successor  to  Scott  Z.  Henderson,  resigned, 
as  receiver  for  the  Puget  Sound  Electric 
Railway,  by  Judge  Edward  E.  Cushman. 
Mr.  Henderson's  total  compensation  was 
fixed  at  $60,000,  of  which  he  had  already 
received  $41,939.  Frank  D.  Oakley,  attor- 
ney for  the  retiring  receiver,  was  allowed 
$30,000  as  full  compensation  in  closing  the 
affairs  of  the  old  Tacoma- Seattle  electric 
line.  Operation  of  the  line  ceased  on  Dec. 
30,  1928.  Mr.  Henderson  was  appointed 
receiver  in  February,  1928.  He  declared 
that  he  devoted  all  of  his  time  during  the 
first  year  to  the  line's  business,  and  about 
25  per  cent  of  his  time  after  that.  The 
interurban's  property  already  disposed  of 
has  brought  approximately  $350,000. 


Employees  Honor  Retiring 
Official  at  Wheeling 

C.  R.  Bendell,  who  recently  resigned  as 
superintendent  of  the  Wheeling  Public 
Service  Company.  Wheeling,  VV'.  Va.,  and 
Bus  Transportation  Company,  a  subsidiary, 
after  serving  many  years  with  the  organi- 
zation, was  presented  May  11  a  watch  and 
chain  by  employes  at  an  informal  gather- 
ing in  the  company's  offices.  R.  E.  Grimes 
on  behalf  of  the  employees  commented  On 
the  long  service  by  Mr.  Bendell  with  the 
organization  and  of  the  feeling  of  affection 
between  the  head  of  the  company  and  its 
employees.  Mr.  Bendell  has  been  with  the 
organization  since  1910.  On  the  back  of 
the  watch  are  Mr.  Bendell's  initials,  while 
on  the  inside  of  the  case  is  engraved, 
"From  the  Employees  of  the  Wheeling 
Public  Service  Company  and  Bus  Trans- 
portation Company  to  C.  R.  Bendell"  and 

the  date. 

♦ 

Simon  Glerum  Made  Secretary 
and  Treasurer  at  Grand  Rapids 

Directors  of  the  Grand  Rapids  Rail- 
road, Grand  Rapids,  Mich.,  have  elected 
Simon  Glerum  secretary  and  treasurer 
of  the  company  to  fill  the  vacancy 
caused  by  the  recent  death  of  W.  E. 
Livingston.  Mr.  Glerum  has  been  as- 
sistant secretary  and  assistant  treasurer. 
He  is  succeeded  in  those  positions  by 
Ray  A.  Poteracke,  who  will  continue  as 
chief  clerk  of  the   company. 

Mr.  Glerum  was  born  in  Grand 
Rapids.  He  began  his  business  career 
as  a  member  of  the  clerical  staff  of  the 
law  firm  of  Kingsley  &  Weeks  in  that 
city,  but  left  this  firm  to  be  private  secre- 
tary to  Congressman  Carl  E.  Mapes  in 
Washington.  In  1914  he  went  to  the 
Grand  Rapids  Railway,  predecessor  of 
the  Grand  Rapids  Railroad,  as  private 
secretary  to  Benjamin  S.  Hanchett, 
vice-president  and  general  manager. 

In  1920  Mr.  Glerum  became  private 
secretary  to  L.  J.  DeLamarter,  who  suc- 
ceeded Mr.  Hanchett  as  vice-president 
and  general  manager.  Mr.  Glerum  con- 
tinued in  this  position  until  January, 
1927,  when  he  was  elected  assistant 
secretary  and  assistant  treasurer. 

Mr.  Poteracke  has  been  with  the  com- 
pany since  1917,  entering  the  service  as 
an  accountant  in  the  stockkeeping  de- 
partment. Later  he  was  promoted  to  be 
head  bookkeeper  and  then  to  chief  clerk 
in  the  general  offices. 
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Frank  R.  Phillips 
Made  President  of 
Philadelphia  Co. 

Frank  R.  Phillips  has  been  elected  presi- 
dent of  the  Philadelphia  Company  to  suc- 
ceed John  J.  O'Brien,  president  since  May, 
1929.  At  that  time,  Mr.  Phillips  was 
elected  senior  vice-president  of  the  com- 
pany. The  Philadelphia  Company  and  its 
subsidiary  and  affiliated  companies  are 
included  in  the  system  of  the  Standard  Gas 
&  Electric  Company. 

Mr.  Phillips  is  a  nationally  known  figure 
in  the  public  utility  industry.  He  went  to 
Pittsburgh  in  1909  to  assist  in  the  develop- 
ment of  the  street  railways  of  that  city. 
In  1910  he  was  made  superintendent  of 
equipment  of  the  Pittsburgh  Railways,  and 
in  July,  1923,  was  made  acting  general 
manager  for  the  receivers.  Upon  the  lift- 
ing of  the  receivership  in  February,  1924, 
he  was  appointed  mechanical  and  electrical 
engineer  and  also  representative  of  the 
company  to  the  Traction  Conference  Board. 
On  Sept.  1,  1926,  he  was  elected  vice- 
president  and  general  manager  of  the 
Duquesne  Light  Company  and  its  subsid- 
iaries, and  in  April,  1928.  was  elected  vice- 
president  of  the  Equitable  Gas  Company 
and  its  subsidiaries.  On  May  24.  1929.  he 
became  senior  vice-president  of  the  Phila- 
delphia Company  and  president  of  its  affil- 
iated corporations.  He  has  been  active 
in  the  affairs  of  the  American  Electric 
Railway  Association,  having  served  on 
many  important  committees,  is  a  past  presi- 
dent of  the  Pennsylvania  Street  Railway 
Association,  the  American  Electric  Rail- 
ways Engineering  Association  and  the 
Pennsylvania  Electric  Association. 


Westinghouse  Promotes 
J.  M.  Lessells 

John  M.  Lessells.  formerly  manager 
of  the  mechanics  division  of  the  West- 
inghouse Research  Laboratories,  has 
been  appointed  manager  of  engineering 
in  the  South  Philadelphia  works  of  the 
company,  to  succeed  A.  D.  Hunt, 
resigned. 

Mr.  Lessells  was  born  in  Dunfermline, 
Scotland,  in  1888.  He  attended  Heriot- 
Watt  College,  Edinburgh;  the  Univer- 
sity of  Edinburgh;  and  the  University 
of  Glasgow.  From  the  latter  institu- 
tion he  was  graduated  in  1915  with  the 
degree  of  Bachelor  of  Science  in  Engi- 
neering, both  mechanical  and  electrical. 
He  was  Lauder-Carnegie  scholar  at 
Glasgow  in  1911.  He  has  been  with  the 
Westinghouse  Company  since  1920. 


C.  A.  Muth  New  York 
Railways  Auditor 

Charles  A.  Muth  has  been  appointed 
auditor  of  both  the  Fifth  .\ venue  Coach 
Company  and  the  New  York  Railways, 
New  York  City,  succeeding  the  late  George 
V.  Owen. 

Mr.  Muth  was  born  in  New  York  in 
1884.  He  attended  grammer  and  high 
school  and  specialized  in  accounting  at  New 
York  University  and  Pace  Institute.  His 
start  in  business  led  to  a  clerkship  and 
bookkeeper's  job  with  the  National  Shoe  & 
Leather  Bank  and  later  the  National  Bank 
of  Commerce.  Well  grounded  in  account- 
ing procedure  in  banking,  he  turned  to  the 


public  utility  field  by  joining  New  York 
City  Railway  in  1904  as  a  clerk.  He  was 
selected  soon  after  to  establish  a  cost  sys- 
tem for  the  Metropolitan  Street  Railway. 
Upon  his  return  to  the  accounting  depart- 
ment he  was  appointed  assistant  chief  clerk, 
and  through  a  series  of  progressive  ap- 
pointments became  assistant  auditor  of  both 
the  New  York  Railways  and  the  Fifth 
Avenue  Coach  Company,  which  acquired 
control  of  the  railway  in  1926. 

Lucius  S.  Storrs,  president  of  the 
United  Railways  &  Electric  Company, 
Baltimore,  Md.,  has  been  elected  one  of 
the  charter  directors  of  the  Baltimore 
Association  of  Commerce. 


New  Officers  for  Shore  Line 

.^t  a  reorganization  meeting  of  the  New 
Haven  &  Shore  Line  Railroad,  at  New 
Haven,  Conn.,  held  recently,  Frederick  C. 
Spencer  was  elected  president.  Clarence 
Blakeslee,  vice-president,  and  Harold  A. 
Blakeslee,  secretary-treasurer.  Eugene 
Sullivan,  who  has  been  secretary,  was  not 
re-elected.  He  represented  Kingston  inter- 
ests. New  directors  include  Clarence 
Blakeslee,  Harold  Blakeslee,  Dr.  Frederick 
Sperry,  Benjamin  L.  Slade,  James  Fahy, 
Emil  Frieda,  Robert  A.  Lively,  Mr.  Spen- 
cer, and  Edward  J.  Daly.  Mr.  Slade,  as 
receiver  for  the  Kingston  Company,  con- 
trols the  majority  stock  of  the  railroad. 


Clinton  D.  Smith  Made 
Philadelphia  &  Western  Manager 


C.  D.  Smith 


Thomas  Conway,  Jr.,  president  of  the 
Philadclpliia  &  Western  Railway,  has  an- 
nounced the  appointment  of  Clinton  D. 
Smith  as  general  manager  of  the  lines 
which  provide  rapid  transit  service  to  Bryn 
Mawr,  Villanova,  Wayne,  Strafford,  Nor- 
ristown  and  many  other  of  Philadelphia's 
rapidly  developing  suburban  communities. 
In  July,  1927,  Mr.  Smith  accepted  the 
newly  created  position  of  superintendent  of 
personnel  with  the  Cleveland  Railway. 
Cleveland.  Ohio,  and  effected  in  a  four- 
year  period  a  comprehensive  program  of 
industrial  relations.  He  instigated  a  per- 
sonnel or  management  study,  particularly 
among  the  transportation  department 
employees,  for  the  promotion  of  the  eco- 
nomic principles  of  transportation  service. 
The  training  or  sales  program  developed 
was  successful  not  only  in  securing  a  bet- 
ter mechanical  performance  on  the  part 
of  the  transportation  employee,  but  also 
higher  standards  of  personnel  service. 

In  taking  up  his  new  operating  respon- 
sibility, Mr.  Smith  will  co-ordinate  his 
more  recent  sales  development  with  that  of 
operating  experience  secured  as  general 
manager  of  the  Beaver  Valley  Traction 
Company,  New  Brighton,  Pa.,  and  as  gen- 
eral superintendent  of  the  Penn-Ohio  Sys- 
tem in  Youngstown,  Ohio. 

Mr.  Smith  was  graduated  from  Worces- 
ter Polytechnic  Institute  in  1912.  This 
training  was  followed  with  four  years  prac- 
tical experience  in  the  several  departments 
of  the  Public  Service  Railway  of  New 
Jersey.  In  1916  he  went  to  Youngstown 
as  superintendent  of  schedules  and  traffic, 
soon    becoming    superintendent    of    trans- 
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portation.  In  1923  he  resigned  as  general 
superintendent  to  become  genera!  manager 
of  the  Beaver  Valley  Traction  Company. 

Mr.  Smith  believes  that  most  transport 
tation  problems  should  be  analyzed  as  those 
of  sales,  which  call  for  the  collection  of 
facts  in  the  field  and  among  the  trainmen 
— that  is,  the  sales  force.  He  feels  that 
the  possibilities  of  the  employee  as  a  poten- 
tial sales  force  has  in  but  few  instances 
been  fully  developed,  but  that  this  reservoir 
if  once  tapped  and  then  constantly  devel- 
oped, will  regain  much  of  the  revenue  lost 
by  competitive  forces,  presaged  of  course 
on  speedy   and  comfortable  service. 

He  has  been  active  in  committee  work 
of  the  American  Electric  Railway  .Asso- 
ciation and  in  recent  years  has  served  as 
chairman  of  the  Committee  on  Transporta- 
tion Empolyee. 


Thomas  C.  Moore's  Duties 
Enlarged 

When  the  operation  of  the  interurban 
cars  between  New  Castle  and  Youngs- 
town, and  Warren  and  Youngstown, 
was  centered  recently  in  Youngstown, 
Ohio,  the  change  brought  to  the  superin- 
tendency  of  the  reunited  interurban 
lines  Thomas  C.  Moore,  to  whose  duties 
as  superintendent  of  the  West  End 
Traction  Company  was  added  the  opera- 
tion of  the  East  End  line  as  well. 

Mr.  Moore  has  been  in  the  employ  of 
the  company  continuously  for  27  years. 
He  signed  up  as  a  conductor  with  the 
old  Mahoning  Valley  Street  Railway. 
When  the  World  War  made  the  super- 
intendent of  employment  a  key  position 
in  keeping  the  wheels  turning.  Mr. 
Moore  was  appointed  to  that  post,  and 
continued  in  it  till  the  end  of  the  War 
brought  about  a  readjustment  of  labor 
conditions.  He  was  then  transferred  to 
the  newly  created  position  of  chief  in- 
structor of  motormen  and  conductors, 
with  headquarters  at  Haselton.  On 
Sept.  10,  1921,  he  was  appointed  super- 
intendent of  the  West  End  lines,  includ- 
ing the  Youngstown- Warren-Leavitts- 
burg  interurban  line  and  the  Warren 
city  service,  with  headquarters  in  Niles. 
He  continued  in  that  position  till  the 
recent  change,  when  the  Niles  car- 
house  was  closed  and  operation  was 
started  from  the  Haselton  carhouse, 
with  the  New  Castle  line  as  an  added 
responsibility. 


J.  C.  McQuiston  Retires 

From  Westinghouse  Company 


J.  C.  McQuiston,  general  advertising 
manager  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  has  an- 
nounced his  retirement  effective  June  1, 
1931.  It  is  understood  that  he  will  start 
on  an  extended  cruise  around  the  world 
\vith  his  wife  and  daughter.  In  his  de- 
cision to  retire  from  Westinghouse,  he 
brings  to  an  end  a  record  of  continuous 
advertising  administration  for  one  com- 
pany unparalleled  in  American  industry. 

Gifted  with  a  most  pleasing  and  dy- 
namic personality,  and  combining  the 
abilities  of  analyst,  speaker  and  writer, 
Mr.  McQuiston  is  one  of  the  best  known 
advertising  executives  in  America.  .As 
an  advertising  man,  he  has  left  the  im- 


J.  C.  McQuiston 

print  of  his  personality  on  every  branch 
of  his  profession.  During  his  career, 
he  has  been  responsible  for  expenditures 
totaling  scores  of  millions  of  dollars  in 
every  form  of  advertising  media.  As 
president  of  the  .Association  of  National 
Advertisers  and  as  a  leader  in  asso- 
ciation work  in  the  electrical  and  al- 
lied industries  he  is  perhaps  better 
known  personally  to  more  members  of 
the  electrical  world  than  any  other  man 
within  it. 

During  the  29  years  that  Mr.  Mc- 
Quiston has  been  in  charge  of  advertis- 
ing for  Westinghouse  Electric,  the 
status  of  advertising  and  sales  promo- 
tion, distribution  and  other  allied  phases 
of  his  profession  have  gone  through  as 
many  changes  as  the  electrical  industry 
itself. 

Entering  the  advertising  profession 
when  it  was  in  its  infancy  he  contributed 
greatly  to  its  growth  and  organization. 
and  by  his  practice  and  preaching  did 
much  to  help  raise  the  ethical  stand- 
ards of  the  profession.  Men  long  en- 
gaged in  advertising  will  remember  him 
for  his  slogan  "Advertising  must  be 
truthful,"  while  the  modern  group  are 
indebted  to  him  for  his  equally  well- 
known  tenet  "Advertising  and  selling 
must  go  hand  in  hand." 

In  1920,  when  the  first  broadcast  was 
inaugurated  on  station  KDK.A  at  Pitts- 
burgh, Mr.  McQuiston  arranged  its 
pioneer  program.  He  has  been  in  gen- 
eral charge  of  all  radio  programs  for 
\yestinghouse  broadcasting  stations 
since    that    time.      In    this    respect    his 


position  in  radio  broadcasting  is  un- 
usual in  that  he  is  the  only  advertising 
man  privileged  to  have  been  a  member 
of  the  original  council  of  Westinghouse 
executives  who  decided  to  start  broad- 
casting and  to  whom  was  entrusted  the 
very  important  task  of  laying  down  the 
policies  and  practices  to  be  followed. 

He  it  was  who  caused  the  first  union 
of  broadcasting  station  and  newspaper 
when  he  located  a  studio  in  a  news- 
paper plant  and  used  news  bulletins  as 
program  material.  In  all  the  years  dur- 
ing which  broadcasting  has  developed, 
the  pioneer  programs  of  the  Westing- 
house Company,  which  he  developed, 
and  the  ethics  of  program  work,  for 
which  he  was  responsible,  have  served 
as  the  basis  upon  which  all  broadcasting 
programs  have  been  founded. 

As  a  young  man  just  starting  out  in 
life,  Mr.  McQuiston  had  the  benefit  of 
contact  with  the  dynamic  personality  of 
the  late  George  Westinghouse.  This 
was  an  influence  that  Mr.  McQuiston 
has  on  more  than  one  occasion  grate- 
fully and  gracefully  acknowledged.  Only 
recently  he  said:  "Mr.  Westinghouse's 
forceful  character  had  a  tremendous  in- 
fluence on  my  whole  business  life.  I 
have  found  his  influence  pervading  the 
entire  Westinghouse  organization,  and. 
in  retiring  from  active  work,  my  greatest 
regret  is  the  severing  of  the  happy  re- 
lations with  my  associates  in  the  West- 
inghouse  Company." 

Mr.  McQuiston,  born  at  Sandy  Creek. 
Pa.,  near  Pittsburgh,  on  Sept.  5,  1875, 
received  his  early  education  in  the  pub- 
lic schools  of  Wilkinsburg  and  then  at- 
tended the  Iron  City  College,  Pittsburgh. 
On  Oct.  1.  1891,  he  entered  the  employ 
of  the  Union  Switch  &  Signal  Com- 
pany, Swissvale,  Pa.,  but  left  this  posi- 
tion on  March  3,  1892,  to  accept  another 
with  the  Pennsylvania  Railroad  in  Pitts- 
burgh. After  serving  with  this  company 
for  about  six  years  in  clerical  work,  he 
entered  the  employ  of  the  Westinghouse 
Electric  &  Manufacturing  Company 
under  Arthur  M.  W^arren,  at  that  time 
head  of  the  Westinghouse  Companies' 
publication  department.  When  Mr. 
Warren  resigned  some  five  years  later, 
Mr.  McQuiston  was  made  head  of  that 
department,  which  directed  the  adver- 
tising and  prepared  the  popular  literature 
for  the  Westinghouse  interests.  In 
April,  1910,  the  Westinghouse  bureau  of 
publicity  and  the  publication  department 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company  were  consolidated, 
and  Mr.  McQuiston  was  made  manager 
of  the  newly  formed  department,  in 
which  capacity  he  has  since  served. 


has  determined  on  his  successor. 
Messrs.  Porter  and  Hutchison  are 
Democrats.  Mr.  Hutchison  is  under- 
stood to  have  declined  to  consider  re- 
appointment in  order  to  carry  out  plans 
which  he  has  made  to  move  to  Cali- 
fornia. Mr.  Porter  is  the  only  engineer 
member  of  the  commission. 


L.  G.  Ireland  Vice-President  at 
New  Orleans 

Lyall  G.  Ireland  has  been  elected  to  the 
vice-presidency  of  New  Orleans  Public 
Service,  Inc.,  New  Orleans,  La.,  operating 
the  railway  and  light  systems  there.  For  the 
past  five  years  Mr.  Ireland  has  been  the 
assistant  to  the  vice-president  of  the  com- 
pany. 

Mr.  Ireland  has  been  identified  with 
utility  companies  in  the  United  States  and 
Canada  for  many  years.  A  native  of 
Canada,   Mr.   Ireland  was  graduated   from 


J.  H.  Porter  Reappointed  to 
Missouri  Commission 

John  H.  Porter,  St.  Louis,  Mo.,  has 
been  reappointed  to  the  Missouri  Pub- 
lic Service  Commission  to  serve  for  a 
six-year  term  to  expire  in  April,  1937, 
but  S.  M.  Hutchison,  Kansas  City, 
wjiose  term  also  expired  on  April  15, 
will  hold  over  until  Governor  Caulfield 
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L.  G.  Ireland 

the  University  of  Toronto,  in  the  class  of 
1908.  He  entered  business  with  the  Mid- 
land Construction  Company,  the  construc- 
tion organization  of  the  Electric  Power 
Company,  Ltd..  of  Toronto.  In  1912  he 
became  manager  of  the  Brantford  Hydro- 
Electric  System.  Brantford,  Ont.  Six 
years  later  he  associated  himself  with  the 
Hydro  Power  Commission  of  the  Province 
of  Ontario,  as  manager  of  its  central  On- 
tario system.  He  remained  in  this  posi- 
iton  until  1924  when  he  went  to  New 
Orleans  as  the  manager  of  the  Citizens 
Light  &  Power  Company.  This  compan> 
was  later  purchased  by  the  Consumers' 
Electric  Light  &  Power  Company,  and  Mr. 
Ireland  became  the  vice-president  of  the 
latter. 

In  1926  the  New  Orleans  Public  Service 
purchased  both  of  these  companies  and  Mr. 
Ireland  was  made  assistant  to  the  vice- 
president  of  New  Orleans  Public  Service, 
remaining  in  that  capacity  until  his  recent 
election  to  the  vice-presidency. 

It  has  also  been  announced  that 
E.  S.  Myers,  for  several  years  assist- 
ant to  the  vice-president  of  New  Or- 
leans Public  Service  Inc.,  has  been  made 
assistant  to  the  president.  Mr.  Myers  is 
a  graduate  of  the  engineering  school  of 
Purdue  University.  He  became  con- 
nected with  the  company  at  New 
Orleans  in  1923  as  superintendent  of  the 
railway  department.  In  March,  1925,  he 
was  made  assistant  to  the  vice-president 
and  served  in  that  capacity  until  his 
recent  promotion. 


Work  of  Efficient 
Woman  Rewarded 
by  Wheeling  Road 

Miss  Margaret  Stamm  has  just  succeeded 
Carl  R.  Beiidell,  resigned,  as  manager  ot 
the  Wheeling  Public  Service  Company, 
Wheeling,  W.  Va.  She  finds  the  operation 
of  a  street  railway  just  as  "fascinating" 
today  as  she  did  when  a  girl  in  her  'teens, 
just  out  of  school,  she  took  a  clerical  posi- 
tion in  the  office  of  what  was  then  the 
Wheeling  &  Elm  Grove  Railway.  Her 
interest  and  efficiency  were  so  great  that 
it  was  only  a  few  months  after  her  services 
began  with  the  railway  that  she  became 
secretary  to  the  manager. 

For  twelve  years,  Miss  Stamm  was  sec- 
retary to  successive  managers  of  the  com- 
pany. Today  as  manager  of  the  line  she  is 
assistant  to  the  general  manager,  F.  W. 
Samworth,  who  is  stationed  in  Huntington, 
W.  Va.  She  is  the  active  manager  of  not 
only  the  Wheeling  Public  Service  Company, 
but  also  to  the  Bus  Transportation  Com- 
pany, which  operates  bus  lines  within  the 
city  proper  and  to  West  Alexander,  Pa. 

"I  can  imagine  nothing  more  fascinat- 
ing," declared  Miss  Stamm,  when  inter- 
viewed by  a  representative  of  Electric 
Railway  Journal.  "The  business  here 
has  always  seemed  part  of  my  very 
existence. 

"Women  are  proving  they  can  fill  impor- 
tant executive  position  as  well  as  men : 
more  and  more  they  are  proving  their 
worth  in  business  and  industry.  They  have 
successfully  disproved  the  old  theory  that 
the  only  tasks  the  female  could  perform 
were  menial  ones. 

"With  competition  growing  keener  all 
the  time,  electric  railways  must  cultivate 
the  good  will  of  the  public,  for  it  is  from 
the  public  our  revenues  are  derived.  That's 
what  we  are  trying  to  do  here." 

Miss  Stamm  was  particularly  emphatic 
in  the  belief  that  electric  railway  executives 
should  rnaintain  at  all  times  friendly  rela- 
tions with  representatives  of  the  news- 
papers. She  said  operation  of  a  utility 
was  a  business  in  which  the  public  was 
interested,  and  that  the  people  had  the 
right  to  know  the  facts. 

The  Wheeling  Public  Service  Company 
is  a  subsidiary  of  the  Central  Public  Serv- 
ice Company,  with  headquarters  in  Chi- 
cago. Originally  it  was  a  horse  car  line, 
operating  between  Wheeling  and  Wheeling 
Park,  4  miles  east  of  the  city,  a  section 
now  within  the  city  limits.  The  line, 
started  in  1873,  was  extended  from  time 
to  time  until  it  reached  West  Alexander, 
Pa.,  16  miles  east  of  the  city. 

Having  during  her  life  never  been 
employed  in  any  other  business,  and  find- 
ing that  business  "fascinating"  at  all  times. 
Miss  Stamm  is  well-grounded  in  railway 
work.  A  measure  of  her  responsibility  Is 
indicated  by  the  fact  that  the  local  com- 
pany hauled  2,803,610  passengers  on  its 
cars  and  buses  during  the  past  year. 

Miss  Stamm  is  slight  of  build,  with  a 
keen,  searching  eye,  but  ever  smiling  and 
not  one  whit  worried  at  the  prospect  before 
her  in  assuming  her  new  and  greatly 
increased   responsibility. 

■*■ 
C.  Mile  Davis,  now  retired  and  living 
with  his  daughter  at  Atlanta,  Ga.,  was 
recently  honored  with  the  jewel  decora- 
tion symbolic  of  60  years  continuous 
service  in  the  Independent  Order  of  Odd 
Fellows.    Born  in  Stowe,  Mass.,  in  1841,  | 


Mr.  Davis  moved  to  Poughkeepsie, 
\.  Y.,  where  he  was  superintendent  of 
the  Poughkeepsie  &  Wappingcrs  Falls 
Electric  Railway  for  28  years,  starting 
out  with  the  parent  concern  when  it  was 
an  embryonic  public  utility  with  cars 
drawn  up  the  hills  surrounding  Vassar 
College  by  means  of  horses.  He  was 
president  of  the  Board  of  Public  Works 
at  Poughkeepsie  until  the  time  of  his 
retirement  ten  years  ago. 


S.  T.  Dodd  Honored  on 
Retirement 

Members  of  the  transportation  engineer- 
ing department  and  women  guests,  to  the 
number  of  140.  gathered  at  Hunters'  Lodge 
recently  as  a  testimonial  to  M.-.  and  Mrs. 
S.  T.  Dodd.  Mr.  Dodd  is  retiring  from 
active  work  with  the  General  Electric  Com- 
pany on  June  1  and  will  take  up  his  resi- 
dence in  the  family  homestead  in  Stephen- 
town,  N.  Y. 

Mr.  Dodd  has  been  a  member  of  the 
transportation  engineering  department  since 
1904.  He  was  graduated  from  Princeton 
University  with  the  degree  of  Bachelor  of 
Arts  in  1887.  Following  his  graduation 
he  took  up  teaching,  acting  as  instructor  at 
Princeton  in  electrical  engineering  and 
physics.  During  this  period  he  took  ad- 
vanced work  and  received  the  degree  of 
Master  of  Arts  in  1890  and  that  of  elec- 
trical engineer  in  1893. 

Prior  to  his  work  in  the  locomotive  de- 
sign department  of  the  General  Electric 
Company  at  Schenectady,  he  was  employed 
for  three  years  by  the  Stanley  Ivlectric 
Manufacturing  Company  at  Pittsfield. 
Mass.  This  company  was  afterwards  ab- 
sorbed by  the  General  Electric.  For  a 
number  of  years  he  was  engaged  in  the 
design  of  electric  locomotives  with  .X.  F. 
Batchelder,  and  later  was  concerned  with 
various  general  engineering  problems  for 
transportation  equipment,  including  gas- 
electric  cars,  and,  more  recently,  oil -electric 
locomotives.  He  is  the  author  of  numer- 
ous papers  in  the  technical  press  and  has 
contributed  to  the  proceedings  of  the 
American  Institute  of  Electrical  Engineers 
and  to  other  technical  societies. 

Mr.  Dodd  was  born  in  China.  A  few 
years  ago  he  revisited  that  country  as  a 
representative  of  the  International  General 
Electric  Company. 


and  was  awarded  the  Trenton  Times  cup 
for  1929  as  the  most  outstanding  citizen  of 
Trenton  in  civic  affairs  for  that  year. 


Col.  E.  C.  Rose  A  Director  of 

New  Jersey  Company 

-At  the  annual  meeting  of  the  board  of 
directors.  Col.  Edward  C.  Rose.  Trenton, 
was  elected  a  director  of  Public  Service 
Corporation  of  New  Jersey  and  underlying 
companies  including  Public  Service  Co- 
ordinated Transport,  to  fill  the  unexpired 
term  of  David  Baird.  Jr.,  who  recently 
resigned.  Colonel  Rose  is  president  of  the 
First-Mechanics  National  Bank.  Trenton. 
In  1927  he  became  president  of  the  First 
National  Bank  of  'Trenton  and  in  1928. 
when  the  First  National  was  merged  with 
the  Mechanics  National  Bank,  Colonel 
Rose  was  elected  chairman  of  the  execu- 
tive committee.  On  the  death  of  Arthur 
H.  Wood,  president.  Colonel  Rose  was 
named  in  his  place. 

Colonel  Rose  is  commander  of  the  112th 
Field  Artillery  Regiment,  National  Guard 
of  New  Jersey,  and  is  a  member  of  tlie 
executive  council  of  the  United  States  Field 
Artillery  Association.  He  has  been  active 
in   civic   and   charitable   work    in    Trenftn 


Indiana  Commission  Appoint- 
ments Announced 

Harry  K.  Cuthberton  of  Peru,  a  state 
senator,  has  been  appointed  a  member  of 
the  Public  Service  Commission  of  Indiana 
by  Governor  Leslie.  .A.t  the  same  time, 
the  Governor  announced  the  reappointment 
of  Commissioner  Howell  Ellis,  of  Indian- 
apolis. Senator  Cuthberton  will  succeed 
to  a  democratic  post  on  the  connnission 
now  held  by  Commissioner  Calvin  Mc- 
intosh, whose  four-vear  term  e.xpired  on 
May  1. 

Senator  Cuthbertson  has  practiced  law 
at  Peru  for  eighteen  years.  While  a  mem- 
ber of  the  Senate  during  the  last  general 
assembly,  he  introduced  several  bills  bear- 
ing on  public  utility  matters,  one  of  which 
was  a  measure  to  regulate  truck  and  bus 
operations. 

Commissioner  Ellis  served  as  secretary 
of  the  commission  from  April,  1925,  until 
his  appointment  as  commissioner.  He  is 
a  graduate  of  DePauw  University.  Prior 
to  his  association  with  the  commission,  he 
was  connected  with  the  state  department  of 
public  instruction.  He  also  was  a  reporter 
on  the  Indianapolis  Star. 

John  W.  Mc.\rdle  and  Fred  C.  King 
have  been  reappointed  chairman  and  secre- 
tary, respectively,  of  the  commission. 


A.  C.  Proudfoot  to  Manage 
Tygarts  Valley 

Arthur  C.  Proudfoot,  master  mechanic 
of  the  Tygarts  Valley  Traction  Com- 
pany, Grafton.  W.  Va.,  has  been  made 
general  superintendent  of  transportation 
for  the  company,  succeeding  in  part  to 
the  duties  of  E.  W.  Alexander  who  re- 
tires on  April  1  as  general  manager  and 
purchasing  agent. 

G.  T.  Vance,  secretary  of  the  Retail 
Credit  Association,  will  become  assistant 
secretary  and  treasurer. 

Clarence  H.  Howard  has  resigned  as 
chairman  of  the  board  of  the  General 
Steel  Castings  Company.  Clarence  H. 
Howard,  Jr.,  manager  of  the  foreign 
department  of  the  General  Steel  Cast- 
ings Company,  and  E.  Howard  Hooper, 
assistant  to  the  father,  have  also  re- 
signed. It  is  understood  they  will  be 
associated  with  the  elder  Howard  in  a 
new  business  undertaking  not  revealed. 
■f 

Charles  C.  Malone  has  been  appointed 
assistant  auditor  of  the  New  York  Rail- 
ways and  the  Fifth  .■\venue  Coach  Com- 
pany, New  York  City.  "Charlie"  Malone 
has  been  "through  the  mill"  in  the  thir- 
teen years  he  has  been  with  the  Fifth 
Avenue  Company,  having  started  his 
career  as  a  clerk  assigned  to  check  tire 
mileage. 

Frank  Thornton,  Jr.,  manager  of 
residence  engineering  of  the  general  en- 
gineering department  of  the  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, has  been  appointed  manager  of 
association  activities  of  that  company. 
He  succeeds  R.  W.  E.  Moore,  resigned. 
Mr.  Thornton  was  graduated  from  the 
University  of  Missouri  in  1908  with  the 
degree  of  B.S.  in   Electrical  Egineering. 
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F.  A.  Estep 


F.  A.  Estep,  aged  82,  former  chairman 
of  the  board  of  directors  of  the  R.  D. 
Nuttall  Company,  died  recently  in  St 
Petersburg,  Fla.  In  1870  Mr.  Estep  went 
to  Oil  City,  Pa.,  as  freight  agent  for  the 
Allegheny  Valley  Railroad.  In  1887  he 
went  to  Chattanooga,  Tenn.,  as  a  partner 
of  the  firm  of  F.  I.  Stone  &  Company, 
dealers  in  mill  and  industrial  supplies. 

Returning  to  Pittsburgh  in  1892,  Mr. 
Estep  was  employed  by  the  Philadelphia 
Comjiany.  The  same  year  he  was  ap- 
pointed auditor  of  the  Allegheny  Heating 
Company,  a  subsidiary  of  the  Philadelphia 
Company. 

In  May,  1893,  when  the  Allegheny  Heat- 
ing Company  acquired  controlling  interest 
in  the  R.  D.  Nuttall  Company,  Mr.  Estep 
was  elected  president  and  treasurer.  These 
offices  he  held  until  1925  when  he  was 
elected  chairman  of  the  board  of  directors, 
in  which  position  he  continued  until  he 
retired  in   1928. 

Although  the  Westinghouse  Electric  & 
Manufacturing  Company  acquired  the  R.  D. 
Nuttall  Company  in  1896  the  latter  concern 
continued  as  a  subsidiary  until  1928  when 
it  was  merged  with  the  parent  company 
and  became  the  Nuttall  Works  of  the 
Westinghouse  Company. 

During  the  time  ilr.  Estep  served  as 
the  head  of  the  R.  D.  Nuttall  Company,  it 
became  a  leader  in  the  development  and 
manufacture  of  gear  products  for  electric 
railway,  mining  and  industrial  service.  He 
was  a  former  member  of  the  American 
Electric  Railway  Association  of  the  Amer- 
ican Gear  Manufacturers  Association. 


Joseph  Y.  Johnson 

Joseph  Y.  Jolmson,  11  years  old,  main- 
tenance engineer  for  the  St.  Louis  County 
lines  of  the  St.  Louis  Public  Service  Com- 
pany, died  at  his  home  in  St.  Louis  County 
early  on  May  19  of  heart  disease.  He  had 
been  in  the  maintenance  department  of  the 
St.  Louis  Public  Service  Company  and  its 
predecessor,  the  United  Railways,  for  25 
years.  He  was  a  member  of  the  St.  Louis 
Camp  No.  4,  United  Spanish  War  Vet- 
erans, and  formerly  was  state  commander 
of  that  organization.  Prior  to  the  Spanish- 
American  War  he  was  captain  of  a  Ken- 
tucky  National   Guard   regiment. 


W.  E.  Sanderson 

William  E.  Sanderson,  long  superin- 
tendent of  the  Wason  Manufacturing 
Company,  Springfield,  Mass.,  now  a 
branch  of  the  J.  G.  Brill  Corporation, 
died  in  that  city  on  April  26  of  pneu- 
monia, at  the  age  of  72.  He  entered  the 
employ  of  the  Wason  firm  at  the  age 
of  twenty  years  as  a  helper  in  the  body 
department.  Later  he  became  foreman. 
and  then  timekeeper  for  his  department 
and  eventually  for  the  whole  establish- 
ment. After  a  short  absence  he  re- 
turned to  the  concern  as  superintendent 
in  the  early  '80's,  and  held  the  post  con- 
tinuously until  1916.  Beginning  in  1897 
he  was  active  in  politics,  serving  as 
councilman  and  alderman  and  also  as 
representative   in   the    State    Legislature. 


He  was  Mayor  for  three  terms.  During 
this  period  his  duties  with  the  car  com- 
pany were  lightened  so  that  he  could 
devote  the  necessary  time  to  his  official 
tasks.  He  resigned  from  the  company 
to  take  a  full-time  post  as  member  of 
the  assessors'  board,  of  which  he  was 
chairman  for  most  of  the  time  until  his 
death. 


Charles  Day 


Charles  Day,  chairman  of  the  board  of 
Day  &  Zimmermann,  Inc.,  died  on  May  10 
in  the  University  Hospital,  Philadelphia, 
after  an  illness  of  ten  days.  He  was  in 
his  53d  year. 

As  the  Philadelphia  Ledycr  said,  in  the 
death  of  Charles  Day,  Philadelphia  loses 
one  of  its  most  able  and  distinguished  engi- 


Charles  Day 

neers.  Head  of  the  firm  of  Day  &  Zim- 
mermann for  many  years,  Mr.  Day  had  a 
wide  experience  in  the  management  of  pub- 
lic utilities,  and  his  deep  interest  in  the 
subject  of  scientific  management  was  given 
ample  scope  by  its  practical  application  to 
the  many  industrial  enterprises  with  which 
his  firm  was  concerned.  During  the  World 
War  he  was  able  to  render  conspicuously 
useful  service  in  France  in  expediting  the 
movement  of  the  American  troops  and  in 
the  shipment  and  distribution  of  munitions 
ind  other  supplies  for  the  United  States 
Expeditionary  Forces.  His  interests  were 
not  confined  solely  to  his  profession,  for 
as  a  manager  of  the  Franklin  Institute 
and  a  trustee  of  the  University  of  Penn- 
sylvania, of  which  he  was  an  alumnus,  his 
public  services  were  many  and  valuable 
His  published  treatise  on  "Industrial 
Plants"  has  long  been  a  standard  work  of 
reference   on   the   subject. 

Mr.  Day  was  a  native  of  Philadelphia 
and  a  graduate  of  the  University  of  Penn- 
sylvania. After  a  connection  with  an  engi- 
neering company  in  Nicetown  he  aided  in 
founding  the  firm  of  Dodge  &  Day  in 
1902,  and  five  years  later,  when  John  E. 
Zimmermann  entered  the  business,  the 
name  was  changed  to  Day  &  Zimmermann, 
Inc.  So  firm  a  g  asp  h  .d  he  of  prodaetio;i 
methods  and  problems  that  he  lectured  for 
seven  years  on  these  and  related  subjcets 
at  the  graduate  sch  )ol  of  business  adminis- 
tnition  of  Harva-d  University  and  also  al 
Columbia  and  Lehigh.  It  was  about  25 
years  ago  that  Day  &  Zimmc."mann,  Inc., 
extended  its  activities  to  include  the  public 
utility  industry. 


Mr.  Day  served  on  the  directorate  of 
the  Pennsylvania  Railroad,  Interborough 
Rapid  Transit  Company,  United  Gas  Im- 
provement Company  and  Fidelity-Philadel- 
phia Trust  Company.  As  indicated  previ- 
ously, he  was  a  trustee  of  the  University  of 
Pennsylvania  and  was  active  in  other  work, 
having  been  a  member  of  the  board  of 
managers  of  the  Franklin  Institute  and  a 
member  of  the  American  Institute  of  Elec- 
trical Engineers,  American  Society  of  Me- 
chanical Engineers,  the  American  Philo- 
sophical Society  and  other  associations. 
■f 

Edward  T.  Reeves,  retired  division 
superintendent  of  the  Brooklyn  Rapid 
Transit  Company,  Brooklyn,  N.  Y.,  now 
the  Brooklyn-Manhattan  Transit  Cor- 
poration, died  at  Clyde,  N.  Y.,  on  May 
IS,  just  24  hours  before  reaching  the 
71st  anniversary  of  his  birthday. 

J.  H.  Watley,  formerly  superintendent 
of  the  Valdosta  Street  Railway,  Val- 
dosta,  Ga.,  is  dead.  He  was  45  years 
old. 

Charles  F.  Dege,  general  superintend- 
ent of  the  Clinton,  Davenport  &  Mus- 
catine Railway,  Davenport,  la.,  died  on 
May  20  in  his  home  in  Davenport  fol- 
lowing an  operation.  He  was  a  native 
of  Clinton  and  had  been  associated  with 
the  interurban  railway  nearly  a  quarter 
of  a  century,  serving  the  past  twenty 
years  as  general  superintendent.  He 
was  51  years  old. 

-f 

Frederick  D.  Hoffman,  51  years  old, 
assistant  secretary  and  assistant  treas- 
urer of  the  Chicago  Surface  Lines,  died 
suddenly  on  April  23  following  an  acci- 
dent in  the  Belmont  Hotel,  Chicago, 
where  he  lived.  Mr.  Hoflfnian  had  been 
with  the  Chicago  Surface  Lines  since 
1914.  Before  that  he  was  with  the  Chi- 
cago City  Railway  now  included  in  the 
Chicago  Surface  Lines  system. 

Charles  C.  Elwell,  public  utilities  com- 
missioner of  Connecticut,  died  at  New 
Haven  on  May  23.  He  was  72  years 
old.  He  became  connected  with  the 
commission  in  1911  as  its  chief  engineer, 
resigning  at  that  time  as  engineer  of 
maintenance  of  way  of  the  Connecticut 
Company,  operating  a  state-wide  system 
of  electric  railways.  He  had  gone  with 
the  electric  railway  four  years  before, 
after  a  long  experience  in  steam  railroad 
work.  He  was  educated  at  the  Univer- 
sity oi  Maine  as  a  civil  engineer. 
■f 

Judge  F.  E.  Hunter,  associated  with 
the  El  Paso  Electric  Company.  El  Paso, 
Tex.,  as  a  member  of  the  legal  depart- 
ment since  July  1.  1921.  died  on  May  9. 
His  connection  with  the  El  Paso  com- 
pany began  as  a  member  of  the  law 
firm  of  Goggin.  Hunter  &  Brown,  and 
was  continued  with  his  present  partners. 
He  had  practiced  law  in  El  Paso  since 
1886.     Mr.  Hunter  was  7i  years  old. 

S;.  John  Clarke,  engineer  engaged  in 
the  design  of  the  structure  of  the  first 
New  York  subway  for  the  Rapid  Tran- 
sit Commission,  predecessor  of  the 
Board  of  Transportation,  died  on  May 
2Z  Mr.  Clarke  resigned  from  the  com- 
mission in  1905  to  take  the  position  of 
chief  engineer  on  the  construction  of  the 
Steinvvay  Tunnel,  now  incorporated  as 
part  of  the  Queensboro  subway.  He 
had  a  vast  experience  on  railroad  work 
and  the  design  and  erection  of  steel  for 
buildings  and  bridges.  Mr.  Clarke  was 
born  in  Richmond,  \'a.,  in  1863. 
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Industry  Market  and  Trade  News 


One  of  the  new  cars  for  Brooklyn  &  Queens 

Brooklyn  &  Queens  Gets  100  Cars 


The  Brooklyn  &  Queens  Transit  Cor- 
poration has  recently  accepted  the  delivery 
of  100  cars  ordered  in  December  of  1930. 
The  cars  are  of  the  single-end,  center-exit 
type,  with  a  seating  capacity  of  54  pas- 
sengers. They  are  equipped  with  four 
35-hp.  motors,  inside  hung,  and  special 
noiseless  spur  gears  of  heat-treated  steel. 

Osgood  Bradley  Car  Corporation  built 
50  cars  of  this  order ;  these  were  equipped 
with  Westinghouse  electrical  equipment. 
The  remaining  50  were  built  by  J.  G.  Brill 
Company  and  equipped  with  General  Elec- 
tric equipment. 

General  specifications  of  the  cars  built 
by  Osgood  Bradley  are  as  follows : 

Type  of  Unit One-man,  single-end,  double-truck 

Number  of  seats 54 

Weights: 

Car  body 19.000  lb. 

TrucI  s 10,000  lb. 

Equi-ment 9.000  lb. 

Total 38,000  lb. 

Bolster  centers 24  ft. 

Length  over  all 45  ft.  6  in. 

Length  over  body  posts 33  ft. 

Truck  wheelbase 5  ft.  4  in. 

Width  over  all 8  ft.  4!  in. 

Height,  rail  to  trolley  base 1 0  ft.  1 1  H  in. 

Window  post  spacing 2  ft.  7Hn. 

Body Se-ni-steel 

Roof Arch 

Doors Center  and  end  foiling 

Air  brakes Westingb  ,usp,  straight  air 

Armature  bearings Sleeve 

Axles Carnegie  Steel  Co.,  heat  treated 

Car  signal  system Faraday 

Compressors Westinghouse,  DH-16 

Conduit Metal 

Control Westinghouse,  type  VA 

Destination  signs Keystone  and  Hunter 

Door  mechanism Consolidated  Car  Heating  Co. 

Energy  saving  device Arthur  Power  Rerjorder 

Fare  boxes Coinpassor 

Finish Dulux 

Floor  covennw^ .  Tu-olith  laid  on  Cianar  ;h 

Gears  and  pinions Westing>>ouBe,  noiseless  spur 

Glass C.ystal  sheet,  34-oz. 

Hand  brakes  Peaoock  Staffless 

Hand  sup[X)rt3 EUcon  Co.,  enamel  poles 

Heaters ConsoUdated  Car  Heating  Co. 

Headlights ConsoUdated  Car  Heating  Co.,  WCF 

Headlining .Muminum.  A  in. 

Interior  trim Statuary  bronze 

Journal  bearings Sleeve 

Journal  boxes Cast  steel,  railway's  standard 

Lamp  fixture"     Adams  &  Wes'lake.  dome 

Motors Four  Westinghouse  5 10- .A  4,  inside  hving 

Paiiiting  scheme Aurora  red  and  citron  yellow 

Registers Railway's  standard 

Roof  m^teri  il Wood,  canvas  covered 

Safety  car  devices Safety  Car  Devices  Co. 

Sash  fixtures O.  M.  Edwards 

Seats Osgood-Bradley,  stationary 

Seat  spacing 27i  in. 

Seating  material Wood  slat 

Slack  adjusters Westinghouse  Form  J 

Steps Stationary 

Step  treads Feralun 

Trolley  catchers Ohio.  Brass,  No.  13141 

Trolley  base Ohio  Bras.",  form  5 

Trolley  wheels Ohio  brass 

Trucks Osgood-Bradley  Type  48-64 

Ventilators Railway  Utility  Co..  exhaust  type 

Wheels Carnegie  wrought  steel,  26  in.  diam. 

Wheelguards H.-B. 


The  50  cars  built  by  the  J.  G.  Brill  Com- 
pany have  the  same  specifications  except 
as  follows : 

Weights: 

Car  body 18,544  lb. 

Trucks 10,178  lb. 

Equipment 8,682  lb. 

ToUl 37,404  lb. 

Length  over  all 45  ft.  8  in. 

Width  over  all 8  ft.  4J  in. 

Height,  rail  to  trolley  base 10  ft.  5J  in. 

Body ■■^11  steel 

Control General  Electric,  PCM 

Gears  and  pinions.  .  .  .General  Electric,  non-resonant 

Heaters Railway  Utihty  Company 

Headlights Ohio  Brass,  type  WCF 

Interior  trim Aluminimi,  painted 

Motors Four  GE-702-A,  inside  hung 

Seats Brill,  wood  slat 

Seat  spacing 29|  in. 

Slack  adjusters American  Brake  Co..  type  J 

Trucks BrUl,  177-E-l 


Brill  Management  Wins 

At  the  annual  meeting  of  the  J.  G.  Brill 
Corporation  the  vote  of  341,326  shares  of 
the  Class  B  voting  stock  approved  every 
act  of  the  management  since  the  organ- 
ization of  the  company  in  1926.  The  vote 
of  9,636  shares  were  cast  against  the  man- 
agement. About  255,000  shares  of  the 
outstanding  400,000  shares  of  Class  B  are 
owned  by  the  .'Kmerican  Car  &  Foundry 
Company.  William  H.  Woodin  is  presi- 
dent of  both  companies.  Opposition  to  the 
management  was  led  by  George  N.  Flem- 
ing, Philadelphia. 


General  Electric  Awarded 
Subway  Contract 

The  Board  of  Transportation  of  New 
York  awarded  a  $2,158,033  contract  to  the 
General  Electric  Company  for  furnishing 
and  installing  all  power  machinery  and 
equipment  needed  for  the  Brooklyn  section 
of  the  city  subway  between  the  Fulton 
Street  tunnel  and  the  Culver  line  connection 
of  the  B.-M.T.  The  General  Electric 
Company  was  the  lowest  of  three  bidders. 

Equipment  will  be  installed  in  twelve 
substations  and  four  control  rooins.  Nine 
of  the  substations  will  be  underground. 
The  most  expensive  of  the  equipment  will 
be  fifteen  3,000-kw.  mercury  arc  rectifiers, 
to  cost  $603,750.  The  installation  is  to  be 
completed  in  sixteen  months. 

When  finished  it  will  give  to  the  city 
a  power  plant  system  extending  from  210th 
Street,  Manhattan,  to  the  Coney  Island 
connection  with  the  B.-M.T. 


Pennsylvania  Orders  Electrical 

Equipment  for  150 

Locomotives 

Orders  for  electrical  apparatus  to  be 
installed  in  150  electric  passenger  and 
freight  locomotives,  constituting  part  of 
the  equipment  which  will  be  used  when 
electrification  is  completed  between  New 
York,  Philadelphia,  Baltimore  and  Wash- 
ington, were  announced  by  the  Pennsyl- 
vania Railroad.  This  electrical  apparatus 
will  be  supplied  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  and  the 
General  Electric  Company  at  an  approxi- 
mate cost  of  $16,000,000. 

The  Pennsylvania  Railroad's  program 
also  calls  for  the  later  purchase  of  80  addi- 
tional electric  locomotives  of  other  types. 
The  American  Brown-Boveri  Electrical 
Corporation,  of  Camden,  N.  J.,  is  in  con- 
sultation with  the  railroad  with  respect  to 
the  design  of  some  of  them,  and  may 
supply  a  part  of  the  necessary  electrical 
equipment. 

Of  the  150  locomotives,  90  will  be  for 
fast  through  passenger  trains  and  60  for 
high-speed  freight  service.  They  have 
been  designed  for  operating  conditions  in 
the  dense  traffic  territory  between  New 
York  and  Washington,  and  particularly 
the  speedy  handling  of  long  and  heavy 
trains.  The  weight  of  the  passenger  en- 
gines will  be  375,000  lb.  each,  and  that  of 
the  freight  engines  330.000  lb.  All  of  the 
electrical  equipment  has  been  so  designed 
as  to  be  interchangeable  between  the  freight 
and  passenger  locomotives  in  order  to  re- 
duce to  a  minimum  the  electrical  repair 
parts  to  be  carried  in  stock. 

Mechanical  parts,  however,  differ  mate- 
rially to  meet  the  requirements  of  the  two 
branches  of  traffic.  The  passenger  loco- 
motives will  have  a  relatively  high  starting 
tractive  eflfort,  with  capacitv  to  sustain  a 
very  high  running  speed.  The  freight  en- 
gines will  have  extremely  high  starting 
tractive  effort  with  a  moderately  high  sus- 
tained speed  appropriate  to  the  most  effi- 
cient movement  of  freight  trains. 

Two  types  of  passenger  locomotives  have 
been  designed.  One,  with  two  pairs  of 
drivers  and  two  pairs  of  motors,  develops 
2,000  hp.  at  a  speed  of  56  m.p.h.  Its  trac- 
tive power  at  this  speed  is  13,200  lb.  The 
other,  with  three  pairs  of  drivers  and  three 
pairs  of  motors,  develops  3,000  hp.  at  the 
same  speed,  with  19,800  lb.  tractive  power. 
Each  has  a  maximum  safe  speed  of  90 
m.p.h. 

■The  freight  locomotives  are  equipped 
with  four  pairs  of  driving  wheels,  and  one 
motor  to  each  pair.  They  develop  2.000  hp. 
at  28  m.p.h.,  with  26.400  lb.  tractive  power. 

The  passenger  engines  have  been  so  de- 
signed that  the  two  types  may  be  used 
separately  or  in  any  combination  desired. 
This  will  permit  the  movement  of  pas- 
senger trains  at  the  fastest  schedules  in  any 
length  from  8  to  25  cars.  Three  freight 
engines  used  in  combination  will  handle  a 
maximum  length  freight  train  between  New 
York  and  Washington.  * 

Forty-three  of  the  new  engines  are  to 
be  delivered  this  year  and  the  remainder 
before  the  middle  of  1933,  when  it  is 
anticipated  that  the  electrification  work 
between  New  York  and  Washington  will 
be  completed. 
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"Community  Transportation" — Atlantic  City's  annual  epic  staged  by  the  American  Electric   Railway  Association 


Manufacturers  Falling  in  Line  for  the 

Anniversary  Convention  Exhibit 


Business  depression  or  no  business  de- 
pression, the  Exhibit  Committee  is  deter- 
mined to  make  this  year's  convention 
exhibit  one  of  the  best  ever — one  befitting 
the  50th  anniversary  of  the  American 
Electric  Railway  Association.  The  trials 
of  one  fleeting  year  shall  not  overshadow 
the  achievements  of  49,  nor  dim  their 
brilliance.  The  ringing  call  of  a  golden 
jubilee  summons  all  to  pay  tribute  to  the 
half-century  of  service  of  the  A.E.R.A. 
Operators  and  manufacturers  will  join  arm 
in  arm  for  the  march  to  Atlantic  City, 
and  there  to  add  a  fifth  golden  star  of 
service  to  her  sleeve. 

No  stone  has  been  left  unturned  by  Fred 
Dell  and  his  co-workers  to  get  the  manu- 
facturers in  line  for  the  big  show.  Despite 
the  repeated  wails  of  poor  business  and 
the  sad  stories  of  drastic  budget  curtail- 
ments, they  have  made  a  protnising  start. 
Already,  more  than  100  manufacturers 
have  decided  to  take  part  in  this  annual 
extravaganza  of  showmanship  with  a 
plethora  of  new  equipment  and  materials. 
Many  exhibitors  are  digging  up  some  of 
the  old  relics  of  horse  car  days  to  lend  a 
touch  of  the  pioneering  spirit  to  the  con- 
vention. About  75,000  sq.ft.  of  choice  floor 
space  has  been  assigned.  More  space  is 
still  available  for  those  who  are  a  bit  slow 
in  making  up  their  minds  to  take  advantage 
of  this  great  opportunity  to  display  their 
ware  before  the  industry.  The  committee 
is  continuously  receiving  applications  for 
floor  space,  and,  no  doubt,  the  list  shown 
below  will  be  greatly  augmented  before  the 
doors  of  the  spacious  Atlantic  City  audi- 
torium will  be  thrown  open  on  Sept.  26  to 
a  large  group  of  railway  men. 

A  list  of  exhibitors  for  the  50th  annual 
convention  of  the  American  Electric  Rail- 
way Association  and  space  assigned  by  the 
Exhibit  Committee  is  shown  below. 


Company  Space 

Adams  &  Westlake  Co E-620 

a.c.f.  Motors  Co C-308 

Aluminum  Company  of  .\merica E-628 

.\merican  Ikake  Materials  Corp jE-5 1 5 

American  Brake  Shoe  &  Foundry  Co. .  IE-SIS 

American  Steel  &  Wire  Co D-428/430 

.American  Steel  Foundries E-572/573 

Anaconda  Wire  &  Cable  Co E-599/600 

.Automatic  Coinwrapping  Machine  Co.  E-5I7/5I9 

Automatic  Signal  Corp D-404/406 

Bendix  Brake  Co !C-303 

Bendix   Westinghouse  Automotive  Air 

Brake  Co iC-303 

Bethlehem  Steel  Co E-61 1/2/3 

/4/5/6 

Blanchard  Brother  &  Lane E-536/538 

BragK-Kleisrath  Corp JC-303 

J.  G.  Brill  Co C-3l5and 

Pat  C-316 

Buda  Co D-427 

Bus  Transportation Part  C-316 

Carnegie  Steel  Co D-43 1 

L.  C.  Chase  &  Co C-350 

Cheatham  Elec.  Switching  Device  Co  D-422 

Chillingworth  Mfg.  Co E-577 

Cincinnati  Car  Corp C-3I2 

Barron  G.  Collier,  Inc E-530/53 1 

Consolidated  Car-Heating  Co.,  Inc. .  .  .  E-512 

Crew  Levick  Co C-320 

Delco-Remy  Corp C-348 

De  Luxe  Producta  Corp C-322 

C.  L  Earll E-579 

Economy  Electric  Devices  Co Part  C-3I9 

O.  M.  Edwards  Co.,  Inc E-524 

Electric  Railway  Improvement  Co E-610 

Electric  R.\ilway  Journal E-500/501 

Electric  .Service  Supplies  Co E-5 14/  1 6/ 

18/20 

Elrrlrir  Traction E-5 1  I 

EUcon  Co E-528 

Fargo  Motor  Corp C-3I7/3I8 

Ferodo  &  .-Asbestos,  Inc C-328 

Galena  Oil  Corp E-583 

General  Car  &  Coach  Corp E-565/6 

General  Electric  Co E-568 

General  Leather  Co C-344 

General  Motors  Truck  Co C-309  and 

C-304 

General  Steel  Castings  Corp E-571 

Globe  Ticket  Co E-549 

Gold  Car  Heating  &  Lighting  Co E-548 

Hale  &  Kilburn  Co E-507 

Haskelitc  Mfg.  Corp C-349 

Hercules  Motors  Corp C-351/2 

Heywood-Wakefield  Co E- 505/8 

Highway  Service,  Inc D-420 

Hunt-SpiUer  Mfg.  Corp C-324 

Hyatt  Roller  Bearing  Co E-601 


Company  Space 

Hyman  Register  Corp E-585 

Illinois  Steel  Co D-429 

International  Motor  Co iC-307 

International  Steel  Tie  Co D-401/3/ 

5/7 

.lohns-Manville  Sales  Corp C-326 

Kelton-Aurand  Mfg.  Co C-346 

Leece-Neville  Co C-327 

Lorain  Steel  Co D-432/3/ 

4/5 

P.  O.  Lund E-598 

McQuay-Norris  Mfg.  Co C-345 

Macdonald  Mfg.  Co E-552 

Mack  International  Motor  Truck  Corp.  iC-307 

Mack  Motor  Truck  Co iC-307 

Mack  Trucks,  Inc IC-307 

Manganese  Steel  Forge  Co E-6  18 

Metal  &  Thermit  Corp r-lie/19 

Multibestos  Co C-343 

Nachod  &  United  States  Signal  Co.,  Inc.  D-424 

National  Brake  Co.,  Inc E-526      ' 

National  Malleable  &  Steel  Cast.  Co.  E-529 

National  Pneumatic  Co E-5 1 3 

Norma-Hoffnian  Bearings  Corp E-594 

Ohio  Brass  Co E-502/3/4 

/5 

Ohmer  Fare  Register  Co E-540/2/4 

Okonite-Callender  Cable  Co.,  Iric iE-533 

Okonite  Co JE-533 

Oxalite  Corp D-402 

Pantasote  Co.,  Inc E-554/6/ 

8/560 

Perey  Mfg.  Co.,  Inc Part  C-319 

Pyrene  Mfg.  Co E-521/523 

Rail  Joint  Co D-400 

Railway  Track  Work  Co D-421/3/5 

Railway  Utility  Co E-562 

Rawlplug  Co.,  Inc C-323 

Reo  Motor  Car  Co C-313 

Ross  Gear  &  Tool  Co C-325 

Russell  Mfg.  Co E-522 

Safety  Car  Devices  Co }E-570 

St.  Louis  Car  Co C-321 

Sherwin-Williams  Co E-535/7 

Standard  Steel  Works  Co E-574 

Texas  Co E-510 

Timken-Detroit  .Axle  Co C-314 

Timken  Roller  Bearing  Co E-606 

Tool  Steel  Gear  &  Pinion  Co Part  C-319 

Triplex    Safety    Glass    Co.    of    North 

.America,  Inc C-347 

Tuco  ProducU  Corp E-509 

Twin  Coach  Corp C-3I0 

Union  Metal  Mfg.  Co E-525/7 

United  American  Bosch  Corp E-532 

Walter  Motor  Truck  Co.,  Inc Part  C-319 

Westinghouse  Electric  &  Mfg.  Co E-569 

Westinghouse  Traction  Brake  Co JE570 

Wm.  Wharton,  Jr.  &  Co.,  Inc D-416/17 

Wheel  Truing  Brake  Shoe  Co E-546 

White  Co C-3II 

Wiener  Body  Co Part  C-302 

Wilson-Imperial  Co E-604 

Ypsilanti  Reed  Furniture  Co E-534 

Zenith-Detroit  Corp C-333 
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Bus,  Deliveries 

Birmingham  Electric  Company,  Bir- 
mingham, Ala.,  three  White,  Model  65A. 

Boston,  Worcester  &  New  York, 
Framingham,  Mass.,  three  White  Model 
S4A,  one  White  64. 

Capital  Traction  Company,  Washing- 
ton, D.  C,  four  Twin  Coach,  small 
urban. 

Chicago  Surface  Lines,  Chicago,  IlL, 
two  A.C.F.  trolley  buses. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass.,  eleven  Twin  Coach, 
large  urban. 

Georgia  Power  Company,  Atlanta,  Ga., 
three  Yellow  Coach,  21-pass.  city  type. 

Illinois  Power  &  Light  Company,  Chi- 
cago, IlL,  three  Yellow  Coach,  2S-pas- 
senger  city  type. 

Lincoln  Traction  Company,  Lincoln, 
Neb.,  four  Yellow  Coach,  21-passenger 
city  type. 

Levis  Tramways  Company,  Levis, 
Que.,  one  White,   Model  61. 

Louisiana  Power  &  Light  Company, 
Algiers,  La.,  one  White,  Model  613. 

Milwaukee  Electric  Railway  &  Light 
Company,  Milwaukee,  Wis.,  two  Yellow, 
38-passenger,  city  type;  one  Yellow,  21- 
passenger,  city  type;  six  Twin  Coach, 
large  urban. 

North  Coast  Transportation  Com- 
pany, Seattle,  Wash.,  two  Yellow,  Type 
250;  two  A.C.F,  and  on  Mack,  Model 
BK. 


Schenectady  Railway,  Schenectady, 
N.  Y,,  twelve  Twin  Coach,  small  urban. 

Third  Avenue  Railway  System,  New 
York,  N.  Y.,  ten  White,  Model  S4A. 

Toronto  Transportation  Commission, 
Toronto,  Ont.,  two  White,   Model  61. 

Worcester  Consolidated  Street  Rail- 
way, Worcester,  Mass.,  three  Yellow, 
38-passenger,  city  type. 

Wyoming  Valley  Autobus  Company, 
Wilkes-Barre,  Pa.,  five  Mack,  29-pas- 
senger,  city  type. 

Youngstown  Municipal  Railway, 
Youngstown,  Ohio,  five  Twin  Coach, 
large  urban. 


Fageol  Sales  at  Peak 

Fageol  Motors  Co.,  California,  reported 
sales  and  service  revenues  during  April 
considerably  above  $500,000.  Deliveries 
of  buses  and  trucks,  and  orders  on  hand 
for  immediate  delivery  totaled  $473,553. 
The  manufacturing  plant  was  placed  on 
full  production  schedule  during  April. 
Two  eight-hour  shifts  are  working,  giving 
employment  to  almost  400  persons.  This 
is  the  largest  force  that  has  been  em- 
ployed during  the  last  eighteen  months. 

Estimated  sales  and  delivery  of  com- 
pleted units  for  May  give  every  indica- 
tion of  comparing  favorably  with  April 
sales,  which  were  the  peak  for  the  pre- 
ceding eighteen  months.  Good  volume  of 
business  is  expected  for  the  balance  of  the 
year. 


Conspectus  of  Indexes  for  May,  1931 

Compiled   for  Publication   in   Blbctric  Raii.wat   Journai.  by 

ALBKRT    S.    RICHKT 

Electric  Railway   Engineer,   Worcester,   Mass. 


Street  Railway  Fares* 

1913 


4.84 


Electric  Railway  Materials* 

1913   -    100 


Electric  Railway  Wages* 

I?I3   . 


100 


Electric  Ry.  Construction  Cost 

Am.  Eiec.  Ry.  Assn.        1913   -    100 


General  Construction  Cost 

Eng'g  News- Record        1913   -    100 


Wholesale  Commodities 

D.  S.  Bur.  Lab.  Stat.      1926   -    100 


Latest 


May.  1931 
7.81 


May.  1931 
118 


May.  1931 

233.2 


May.  1931 
185 


May,  1931 

189.3 


Apr..  1931 

73.3 


Wholesale  Commodities 

Bradstreet  1913  -   9.21 


Retail  Food 

U.  S.  Bur.  Labor  Stat. 


1913  -   100 


Cost  of  Living 

Nat.  Ind.  Conf.  Bd. 


1923 


100 


General  Business 

Tile  Buainpss  Week     Normal    =■    100 


Industrial  Activity 

Eiec.  World,  kw.-lir.  used  1923-25- 


100 


Bank  Clearings 

Outside  N.  Y.  City 


1926    -    100 


May.  1931 

8.91 


Apr.,   1931 

124.0 


Mar..  1931 

89.1 


May  9,  1931 
79.2 


Apr..  1931 

105.7 


.\pr..  1931 

76.0 


Month 
Ago 


Apr.,  1931 

7.81 


Apr.,  1931 

120 


Apr.,  1931 

233.2 


Apr..  1931 

186 


Apr..  1931 

191.6 


Mar..  1931 

74.5 


Apr.,  1931 

9.23 


Mar.,  1931 

126.4 


Feb..  1931 

89.6 


Apr.  11,  1931 
78.1 


Mar.,  1931 

108,2 


Mar.,   1931 

72.1 


Year 
Ago 


May,  1930 

7.76 


May,  1930 
140 


May,  1930 
231.7 


May,  1930 

201 


May.  1930 
205.9 


Apr.,  1930 

90.7 


May,  1930 

10.94 


Apr.,  1930 

151.2 


.Mar.,   1930 

97.8 


May  ID  1930 

96.9 


Apr.,  1930 

120.2 


Apr.,  1930 

93.4 


Last  Five  Years 


Higti 


Apr.,  1931 
7.81 


Dec.,  1926 
159 


Apr.,  1931 

233.2 


Nov.,  1928 
206 


.Ian.,  1927 

211.5 


May,  1926 
100.5 


.Ian.,  1928 

13.57 


Apr.,  1926 

162.4 


Mar.,  1926 

105.6 


Oct.  6.    1928 

117,6 


Feb.,  1929 
140.4 


Oct.,  1929 
111.8 


Low 


May  .1926 
7.35 


May,  1931 
118 


May,  1926 
225.4 


May,  1931 
185 


May,  1931 
189.3 


Apr.,  1931 

73.3 


May.  1931 

8.91 


Apr.,  1931 

124.0 


Mar.,  1931 

89.1 


Jan.  31,  1931 
77.0 


Jan.,  1931 
97.6 


Feb.,  1931 
69.8 


*Tlie  three  index  numbers  marked  with  an  asterisk 
fte  computed  by  Mr.  Richey,  as  follows:  Fares  index 
M  averane  street  railway  fare  in  all  United  States 
mties  with  a  population  of  30,000  or  over  except  New 
York  City,  and  weiKhted  according  to  population. 
Street  Railway  .Materials  index  is  relative  averace 
of   materials   (including  fuel)   used  in  street 


railway  operation  and  maintenance,  weiehted  accord- 
ing to  average  use  of  such  materials.  Wages  index  is 
relative  average  maximum  hourly  wage  of  motormen, 
conductors  and  operators  on  121  of  the  largest  street 
and  interurban  railways  operated  in  the  United 
States,  weighted  according  to  the  number  of  such  men 
employed  on  these  roads. 


Material  Prices 


MAY  28,  1931 


-New  York 

cents  per  lb. 


Metals 

Copper,  electrolytic,  delivered,  cents  per  lb.  8.50 

Lead 3.75 

Nickel,  ingot 35. 00 

Zinc 3.65 

Tin,  Straits 22.  95 

Aluminum,  98  to  99  per  cent 22. 90 

Babbitt  metal,  warehouse 

Commercial  grade 32.  75 

General  service 28 .  00 

Track  Materials — Pittsburgh 

Standard  steel  rails,  gross  ton $43. 00 

Track  spikes,  A-in.  and  larger,  per  100  lb —  2.70 

Tie  plates,  steel,  cents  per  1 00  lb 1.95 

Angle  bars,  cents  per  1 00  lb 2.75 

Track  bolts,  per  100  lb 3.90 

Ties,  6m.x  8m.x8  ft.. 

White  Oak,  Chicago 1.35 

Long  leaf  pine.  New  York 1 .  00 

Waste— New   York 

Waste,  wool,  cents  per  lb 1 1 .  00 

Waste,  cotton  (100  lb.  bale),  cents  per  lb.: 

White 8.00-12.00 

Colored 7.00-10.00 

Wire— New  York 

Bare  copper  wire,  cents  per  lb 10. 50 

Rubber-covered  wire.  No.  14,  per  1,000  ft —  14.22 

Weatherproof  wire  base,  cents  per  lb 12.  125 

Paint  Materials — New  York 

Linseed  oil  (5  bbl.  lots) ,  cents  per  lb 9 .  60 

White  lead  in  oil  ( 1 001b.  keg) ,  cents  per  lb. . .  13.25 

Red  lead  in  oil 14.75 

Turpentine  (bbl.  lots),  cents  per  gal 53. 00 

Putty,  com'l  grade,  100  lb.  tins,  cents  per  lb.  2.75 

Hardware — Pittsburgh 

Wire  nails,  per  keg $1.85 

Sheet  iron  (24  gage),  cents  per  lb 2.  20 

Sheet  iron,  galvanized  (24  gage),  cents  per  lb.       2.  80 

Auto  body  sheets  (20  gage),  cents  per  lb 3.05 

Bituminous  Coal 

Pittsburgh  mine  run,  net  ton $1 .  40 


Central,  III.,  screenings. 
Kansas  screenings,  Kansas  City. 

Big  seam,  Ala.,  mine  run 

Smokeless  mine  run,  Chicago.  .  . . 


00 
1.75 
1.70 
1.60 


3.40 

1.35 
3.40 
2.15 
13.00 


Paving   Materials 

Paving  stone,  granite,  5  in.,  f.o.b.: 

New  York— Grade  1 ,  per  thousand $  1 50 .  00 

Wood    block    paving    3i,    16   lb.    treatment, 

N.Y.,  persq.yd.,  fob 2.50 

Paving  brick,    3ix81x4,   N.Y.,  per    1,000  in. 

carload  lots,  f.o.b 50. 00 

Paving  brick,   3x8ix4,  N.  Y.,  per  1,000  in. 

carload  lots,  f.o.b - 45. 00 

Crushed   stone,    f-in.,    carload   lots,    N.    Y., 

per  cu.yd.,  delivered 

Cement,  Chicago,  in  carload  lots,   without 

bags,  f.o.b 

Gravel,  1-in.,  cu.yd.,  delivered  New  York.  . . 

.Sand,  cu.yd.,  delivered  New  York 

.\sphalt,  in  pkg.  N.Y.,  f.o.b.  ref.,  per  ton. . . . 

Scrap  Metal — New  York 

Heavy  copper,  cents  per  lb 7.  25 

Light  copper 6.25 

Heavy  brass 4.  25 

Zinc 2.00 

Lead,  heavy 3.  125 

Mixed  babbitt 3.  125 

Battery  lead  plates 1.125 

Cast  aluminum 5 .  00 

Auto  radiators 4.  25 

Old  Material — Chicago 

Steel  car  axels,  net  ton $11.75 

Cast  iron  car  wheels,  gross  ton 9.00 

Steel  car  wheels,  gross  ton 1 1 .  25 

Leaf  springs,  cut  apart,  gross  ton 1 1 .  75 

.\ngle  bars,  gross  ton 10.  25 

Brake  shoes,  net  ton 6.  25 

Steel  rails  (short),  gross  ton 12.00 

Relaying  rails,  gross  ton  (65  lb.  and  heavier)  24.  50 

Mactiine  shop  turnings,  gross  ton 3.75 

Coil  springs 11.75 


National    Pneumatic    Company,    Rah- 

way,  N.  J.,  has  received  contracts, 
among  others,  for  treadles  for  23  buses 
of  the  Pacific  Electric  Railway,  and 
pneumatic  equipment  for  30  cars  of  the 
Pittsburgh  Railways  and  38  cars  of  the 
Omaha  &  Council  Bluffs  Traction 
Company. 
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^raergency  Brakes 
that  Brake— 
every  time! 

Peacock  Staffless  Brakes  are  depend- 
able .  .  .  when  the  emergency  oc- 
curs they  are  there  with  lots  of  power 
.  .  .  fast  on  the  take  up  .  .  .  and 
they  never  clog  with  chain  no  matter 
how  much  slack  there  may  be  in  the 
rigging. 

Sturdy,  rugged  brakes.  Light  In 
weight.  Compact,  take  up  little 
platform  space.  And  braking  force 
is  3000  pounds.  When  you  buy 
specify    Peacock    Staffless    Brakes. 

NATIONAL 

BRAKE  CO,,  INC. 

Buffalo,  N.  Y. 


Canadian    Reprementative 

Lyman   Tube   &  Supply   Co.,  Ltd., 

Montreal,    Can. 

The   Ellcon    Company^-General    Sales 

Representatives,  60    Church   St.,   New   York 


Peacock  Staffless 


Brakes 


16-. 
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WHY     DOES    "THE    MAN     WHO     CHANGES    TIRES 


LIKE    GOODYEAR    K    RIMS"? 


WHEN  the  tire  and  rim  are  clean 
and  new,  almost  any  rim  makes 
a  good  demonstration. 

Men  who  change  tires  don't  often 
get  them  in  that  condition. 

They  more  often  get  them  after 
thousands  of  miles  of  service  in  dirt 
and  water. 

That's  when  the  man  who  changes 
tires  thanks  Goodyear  for  building 
split  base  rims. 

The  split  base  principle  was  origi- 


nated for  the  big  pneumatics  neces- 
sary for  trucks  today.  What  Goodyear 
gives  you  is  not  a  passenger  car  rim, 
mode  over  for  trucking  sizes  —  but 
rims  designed,  engineered,  and  de- 
veloped for  truck  tire  requirements. 
Goodyear  Type  K  Rims  are  the 
only  rims  made  to  fit  all  wheels.  You 


can  get  them  for  wheels  with  18° 
or  28  bevel  mountings.  You  can  use 
the  same  type  straight  through  your 
fleet — on  large  or  small  wheels. 

K.28  sizes:  5",  6",  7",  8",  and 
9-10"  (for  28°  bevel  mountings). 

K-18  sizes:  5",  6",  7",  8",  9-10", 
and  11"  (for  18°  bevel  mountings). 

Give  them  a  test  on  your  fleet.  They 
cost  no  more.  Write  to  Rim  Depart- 
ment, The  Goodyear  Tire  and  Rubber 
Company,  Inc.,  Akron,  Ohio. 
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OVER  1,400  miles  of  concrete, 
graveled  mountain  roads  and 
graded  dirt,  the  Oregon  Stages  Di- 
vision of  Pacific  Greyhound  Lines 
operates  its  coaches. 

In  the  words  of  R.  W.  Lemen,  vice 
president, "the  All- Weather  tread  has 
givenus  safety,  traction  and  mileage." 

More  specifically  —  the  report  for 
January,  1931,  shows  that  Goodyears 


covered  488,292  bus  miles  on  these 
motor  coaches  and  over  these  road 
conditions  with  an  average  of  one 
road  change  for  every  61,287  bus 
miles. 

Like  other  transportation  com- 
panies from  coast  to  coast,  this  great 
fleet  in  Oregon  has  found  that  it  pays 
to  decide, "  I  will  use  only  THE  lead- 
ing make  of  tire." 


One  of  the  143  modem 
coaches  of  the  Oregon 
Stages  Division,  Pacific 
Greyhound  Lines,  which 
operate    on    Goodyears 


THE  GREATEST  NAME 


RUBBER 


OIV      YOUIR      NEW      COACHES      SPECIFY      GOODYEARS 
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Seal 


\ 


ose 


profits 


A  FEW  years  ago,  effective  car  journal  lubrication  was  practically  im- 
possible of  attainment  —  regardless  of  the  quality  of  the  lubricant! 

Abrasive  road  dust,  dirt  and  water  found  ready  access  to  the  journal  box 

with  disastrous  effect  in  high  maintenance  costs.  •  Today,  an  entirely  new 

system  of  lubrication,  which  has  overcome  all  the  old  difficulties,  is  rapidly 

being  put  into  effect.  •  Texaco  car  journal  Oil  Seals  have  at  last  provided 

<mmplete   protection  to  bearing  surfaces.  Journal  boxes  equipped  with 

Texaco  Oil  Seals  are  sealed— permanently  preventing  entrance  of  dirt  and 

loss  of  lubricant  —  permanently  preventing  lubrication  profit  loss.  •  And 

with  this   has  come  the  possibility  of  using  an  entirely  new  and  more 

effective   low-viscosity   oil  —  Texaco    Lovis   Oil.    •    These   two,   the   new 

Texaco  Lovis  Oil  and  the  new  Texaco  Oil  Seals  have  definitely  lowered 
maintenance  costs,  oil  house  labor  and  waste  consumption,  and  have  sub- 
stantially reduced  power  consumption.  Records  of  electric  lines  which 
have  installed  this  new  Texaco  Lubrication  System  show  that  it  is  highly 
profitable  —  and  the  cost  is  surprisingly  low.  Annual  savings  are  many 
times  the  cost  of  installation.    Write  The  Texas  Company  for  the  facts. 


TEXACO 


THE 


TEXAS  COMPANY 


135     Eaat     42a<l     Street,     New     York     Cltj 


LUBRICANTS 
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TIGERf^WELD 

PO^ER 
BONDS 


This  latest  and  most  significant  advance  In  power  bond  design 
assures  welding  simplicity  and  economy  never  before  real- 
ized—  as  well  as  higher  resistance  to  vibratory  stresses.  By 
newly  developed  manufacturing  methods,  the  wires  are  In- 
timately flash  butt-welded  to  solid  soft  steel  terminals,  making 
it  easy  for  any  welder  to  give  you  better  installations  at  lower 
cost.  Five  types  —  adaptable  to  flame  or  arc  welding  —  each 
bond  stretch-tested  to  insure  positive  unity.  Full  particulars 
and  samples  on  request.    Address  the  nearest  office. 


A  TRIUMPH     IN     PERFORMANCE    AND    ECONOMY 


AMERICAN  STEEL  &  WIRE  COMPANY 


208  South  La  S<lle  Street,  Chicago        subsidiary  of  united 
Pacific  Coast  Distributors:  Columbia  S(*«l  Compmy,  Run  Bulldinj,  Sm  FnneiKO 


iSiATEs  STEEL  CORPORATION  And  All  Principal  Cities 

Export  Distributors:  Unlttd  Stetct  S(ttl  Products  Compmy,  New  yoilt 
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Let 


US  put  the 


for  you  ..and  show 


DAYTOIM 


S^^  Dayton 

Dayton, 
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proof  in  figures 

you  exactly  whot 

Tl  ES  laHilit  da/U€.  In. 

FIRST  COST  OF  INSTALLATION 

MAINTENANCE  COST 
DEPRECIATION  CHARGES 


0 


UST  send  us  a  sketch  and  cost  data  of  your  standard  construc- 
tion and  without  obligation  our  engineering  department  will 
make  up  for  you  a  comparative  statement  showing  exactly 
what  Dayton  Ties  will  accomplish  in  direct  comparison  with  your  standard 
construction.  These  figures  which  embrace  every  item  in  track  installation  are 
conservatively  estimated  and  will  show  you  savings  that  you  cannot  afTord  to 
ignore.  Why  not  avail  yourself  of  this  opportunity — not  only  to  economize  but 
to  improve  immeasurably  your  track  structure?  There  is  no  obligation  for  this 
important  service. 


Under  present  economic  conditions,  increased  com- 
petition and  general  decreased  revenue — the  cost  of 
track  structure  and  maintenance  becomes  a  vital  con- 
sideration in  the  improvement  of  operating  statements. 
The  savings  made  possible  by  Dayton  Ties  in  the  item 
of  maintenance  alone — should  command  the  most 
serious  consideration  of  every  car  property. 


PROTECTION    FROM  VIBRATORY  ACTION 


Mechanical  Tie  Co. 

Ohio. 
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▲    ▲    Promotes 
Profitable  Service 


Bi 


BETTER  and  faster  service 
with  Safety  Cars  brings  in  more  gross 
revenue  .  .  .  Economy  is  realized  by 
centralizing  operating  responsibility  in 
one  man  whose  duties  are  safeguarded 
by  devices  that  interlock  car  control, 
door  operation,  and  brake  manipula- 
tion . . .  Since  operating  cost  deductions 
are  less,  a  greater  net  revenue  remains. 


Safety  Car  Devices  Co. 

OF  St.  Louis,  Mo. 

Postal  and  Telegraphic  Address: 

WILMERDING,  PA. 

CHICAGO  SAN  FRANCISCO  NEW  YORK 

WASHINGTON  PITTSBURGH 
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hai/e  to  stand  the  test 
of  modem  demands 


"yRAFFIC  conditions   today — peak   loads,   rapid  acceleration, 
emergency  stopping — all  these  throw  a  tremendous  burden  on 
equipment,  particularly  the  wheels. 

Carnegie  Wrought  Steel  Wheels  are  built  to  withstand  the  stress 
of  modern  traffic.  Wrought  Steel  is  obtained  through  rolling  and 
forging.  A  10,000  ton  hydraulic  press  (twenty  million  pounds ! ) 
refines  the  steel — insures  a  homogeneous  structure,  free  from 
irregularities  that  might  cause  trouble.  A  rolling  process  further 
refines  and  toughens  the  wearing  surfaces.  The  result  is  a  wheel 
of  exceptional  endurance — of  exceptional  safety.  A  wheel  fit  for  any 
service. 

Before  you  invest  in  new  wheels,  investigate  the  many  advan- 
tages of  Wrought  Steel.      Literature  on  request. 

Carnegie  Steel  Company  '  Pittsburgh,  Pa. 

Subsidiary  of  United  States  Steel  Corporation  83 

CARNEGIE 

WROUGHT  STEEL  WHEELS 
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Second  lap 
oFqreat  lubrication  test 


has  started 


The  touring  tests  will  give  both  motor 
oil  and  gasoline  severe  service  as  the 
cars  must  be  operated  at  high  speeds 
to  maintain   schedules. 


lAY  17th  marked  the  start  of  the  second  lap 
of  the  most  comprehensive  motor  oil  test  ever  to 
be  made.  The  thirteen  popular  cars  v/hich  ran  up 
a  total  116,000  miles  in  the  tests  conducted  by 
the  A.  A.  A.  at  the  Indianapolis  Speedway, 
ore  now  speeding  along  on  individual  tours 
of  the  middle  west.  These  cars  will  travel  thou- 
sands of  additional  miles  before  they  return  to 
Chicago  in  October. 

Each  car  is  equipped  with  a  finely  balanced 
instrument  board  which  records  oil  and  water 
temperatures,  tests    deceleration   and  accelera- 


tion, shows  engine  speeds  and  registers  gasoline 
consumption  at  various  speeds.  Constant  records 
of  gasoline  and  motor  oil  performance  in  each 
car  will  be  kept  throughout  the  tours. 

During  this  road  test  the  cars  will  operate 
under  conditions  as  severe  as  those  under  which 
motor  coaches  operate.  Each  car  must  maintain 
its  schedule,  requiring  fast  running  time  over  all 
types  of  roads.  Thousands  of  observations  will 
be  recorded  and  the  facts  obtained  added  to 
those  already  gathered  from  the  tests  at  the 
Indianapolis  Speedway. 


USE   POLARINE   MOTOR   OIL 
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Lubrication  Study  Conducted  by  the  Contest 
Board  of  the  American  Automobile 

Association  I 

i 

1  During  the  entire  test  the  engines  and  chassis  of  all  cars  were  lubri-        I 
cated  effectively. 

2  Polarine  showed  a  very  low  rate  of  oil  consumption. 

3  Carbon:  only  6.23  grams  per  cylinder  at  30  miles  per  hour,  using 
heavy  grades,  average  for  all  cars.  Carbon  decreased  33%  at  55 
miles  per  hour. 

4  Cylinder  wear:  Less  than  one  one-thousandth  of  an  inch  in  any  caraK 
for  the  entire  test.  ISi 

5  Effect  of  speed  on  oil  consumption:  Speed  is  the  chief  factor  affect- 
ing oil  consumption.  All  oils  tested  at  55  miles  per  hour  showed 
consumption  seven  times  greater  than  at  30  miles  per  hour.  '^H 

6  The  thirteen  cars  used  in  the  test  were  regular  stock  models  of  latest 
design,  bought  by  A.  A.  A.  representatives  from  dealers'  floors. 

7  Over  600,000  observations  were  recorded. 


N, 


lEVER  before  such  facts  about 
motor  oil.  Here  is  proof  that  Polarine 
does  on  outstanding  job  of  lubrication. 

Think  of  these  cars  being  whipped 
through  more  than  a  year's  average 
mileage  in  24  days.  Consider  the 
task  lso=Vis  and  Polarine  were 
obliged  to  perform  in  providing 
constant  effective  lubrication  at 
a  maintained  speed  of  55  miles 
per  hour  for  one  thousand  miles. 
And  note  the  splendid  manner  in 
which  these  motor  oils  mer  the  tests. 

The    Motor    Coach    Operator   who 


uses  Polarine  Motor  Oil  is  assured  of 
positive  thorough  lubrication.  He  has 
unrefutable  evidence  of  just  what 
efficient  lubrication  Polarine  will  give. 
And  Polarine  has  many  times  demon- 
strated its  great  lubricating  qualities 
in  motor  coaches  throughout  the 
middle  west. 

Test  Polarine  in  one  of  your  motor 
coaches,  check  the  performance 
and  cost. 

We  will  gladly  submit  further  proof 
that  it  is  to  your  advantage  to  use 
Polarine  Motor  Oil. 


STANDARD    OIL  COMPANY 

(Indiana) 
910  South  Michigan  Avenue  Chicago,  Illinois         i2i)«- 


Af  the  Speedway  the  cars  were  run  in 
a  series  of  tests  at  various  rates  of 
speed.  Each  test-was  run  o\  a  predeter- 
mined   speed    which    was     maintained. 


Por  best  performance 

from  your 

motor  coach  motors 

use  Polarine  with 
Red  Crown  Gasoline. 


WITH  RED  CROWN  GASOLINE 
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These 

Timken  Advantages 

Will  Increase  Your 
Car-Day  Profits 


The  advantages  of  Timken  Tapered  Roller  Bearings  in  elec- 
tric railway  cars  may  be  classified  under  four  main  heads — 
Efficiency,  Protection,  Comfort,  Economy. 

Timken  Bearing  efficiency  means  that  anti-friction  require- 
ments are  met  100%;  that  starting  resistance  is  reduced  88%; 
and  that  lubrication  is  negligible. 

Timken  Bearing  protection  means  that  hot  boxes  are  elim- 
inated; and  that  radial,  thrust  and  combined  loads  are  carried 
with  a  wide  margin  of  safety  under  all  operating  conditions. 

Timken  Bearing  comfort  means  smooth,  steady,  quiet  run- 
ning; freedom  from  jolts  and  jars;  minimized  side-sway. 

Timken  Bearing  economy  means  that  power  is  conserved; 
that  lubricant  is  saved;  that  maintenance  attention  is  reduced; 
that  wheel  life  is  lengthened;  and  that  maintenance  costs 
knock  the  bottom  out  of  former  lowest  levels. 

It's  all  in  the  exclusive  combination  of  Timken  tapered  con- 
struction, Timken  positively  aligned  rolls,  Timken-made  steel 
and  Timken  precision  of  manufacture. 

With  Timken  benefits  in  your  favor  you  can  meet  every 
modern  operating  requirement  and  make  more  money.  The 
Timken  Roller  Bearing  Company,  Canton,  Ohio. 


TIMKIEM  ^^^HIEAmiMGS 


The  last  word  in  POWER... 
Dependable  •  Economical  •  Quiet 

as  used  in  YclloW 


CoacKeiii 


One  of  till'  niiiny  spccuil  purpose  machines  eniployeil — 
milling  iIh-  lop  iinil  hotlom  surfaces  of  the  crankcasc  in 
opiralion. 


A  row  of  specially  developed  milling  machines.  Left, 
crankcase  milling.  Center,  head  milling.  Right,  cylinder 
hloch  milling. 


Careful  consideration  has  been  given  to  proper  lighting, 
ventilation  and  layout  to  insure  ideal  working  con- 
ditions. 


i  ,  ,  /'/..///  /:  1  ompltli'ly  ei/nipped  uilh  all  modern  labor- 
^.itiiig  ,:i/il  ii/.iliiial  handling  devices.  Work  in  process 
pyogiwsis  iliriilly  and  automatically  from  one  produc- 
tion 01  .i^^ifiihh  tine  to  the  next. 


>*  *    Aiotor  Coach  performance  and 
satisfaction   centers   in   the  power   plant. 

The  General  Motors  Truck  Company  has  developed 
engines  of  extraordinarily  advanced  design,  assuring 
eflfortless,  economical  and  sure  performance  of  Yellow 
Coaches. 


The  paramount  importance  of  the  power  plant  has 
resulted  in  centering  the  production  of  its  motor  coach 
engines  in  its  own  plant  at  Pontiac — a  plant  unequalled 
in  machine  equipment  and  methods  for  both  quality 
and  quantity  production. 

These  engines  are  produced  in  a  separate  plant,  a  large 
factory  in  itself — 144,000  square  feet  equivalent  to  200 
feet  in  width  by  720  feet  in  length.  The  one  aim  of  this 
plant  is  production  of  good  engines — the  best  engines. 

Over  four  million  dollars  are  invested  in  the  engine 
plant  and  its  machinery,  special  tools,  dies,  patterns, 
gauges  and  test  equipment  to  accomplish  the  produc- 
tion of  the  best  engines  possible. 

In  this  great  specialized  engine  plant,  production  flows 
smoothly.  Major  inspections  check  every  operation  for 
accuracy  and  quality.  Testing  at  frequent  intervals  as- 
sures correct  manufacture. 

Men,  methods  and  equipment  are  all  keyed  to  the 
higher  standards  imposed  by  the  severe  requirements 
of  revenue  transport  service. 

Reciprocating  parts  are  balanced  and  checked  to  in- 
finitesimal sensitivity,  on  machines  specially  developed 
in  General  Motors  laboratories. 


Engines  undergo  a  thorough  block  test,  are  then  torn 
down  and  inspected.  Parts  must  show  evidence  of  per- 
fect functioning  before  reassembly  and  re-test  for  final 
inspection. 

This  care  is  the  operator's  proteaion  against  road  fail- 
ures. Such  failures  measured  in  terms  of  thousands  of 
miles  are  ordinary — but  when  hundreds  of  thousands 
of  miles  between  failures  are  produced,  the  fact  be- 
comes truly  exceptional. 

Not  one,  but  thousands  of  Yellow  Coaches  powered 
with  Yellow  engines,  are  regularly  producing  such 
records. 

Forty  33-passenger  Yellows,  equipped  with  "6l6"  en- 
gines, recently  completed  2  million  miles  in  seven 
months  with  5  road  failures,  all  minor  items. 

Again,  five  similar  coaches  made  300,000  miles,  aver- 
aging 325  miles  per  coach  per  day,  with  but  3  road 
failures. 

More  recently,  eight  type  "250"  coaches  operated  500,- 
000  miles  in  six  months,  or  359  miles  per  coach  per  day, 
with  but  3  road  failures. 

These  are  regular  performance  results  of  stock  engines, 
in  cross  country  service,  where  all  failures  chargeable  to 
either  bodies  or  chasses  were  included. 


After  liireful  testing,  cylinder  blocks  are  bored,  grrjiiii.i 
and  lapped  to  size.  Maximum  allowable  limits  are  oiii- 
thousandth  of  an  inch. 


Every  production  line  ends  at  a  major  inspection  bench, 
where  the  work  is  rigidly  checked  for  accuracy  and 
finish. 


One  of  the  many  special  testing  and  balancing  machines 
employed.   This  machine  is  for  balancing  flywheels. 


Basically  Similar 

but  of  different  h.p.  range 

The  first  of  the  new  group  of  overhead  valve  engines  of 
advanced  design  developed  for  use  in  Yellow  Coaches 
was  the  now  famous  150  H.P.  type  "6l6." 

The  unusual  performance  characteristics  of  this  engine 
received  almost  instant  recognition — passenger  car  ac- 
celeration, high  torque  at  low  engine  speed,  unusual  hill 
climbing  ability,  complete  absence  of  vibration,  over- 
heating and  irritating  valve  noises,  and  surprisingly 
small  fuel  consumption  for  so  powerful  an  engine. 

Its  design  included  many  new  features;  2ero-lash  auto- 
matic valve  adjuster,  down  draft  carburetion,  harmonic 
balancer,  oil  cooler,  and  easy  accessibility  to  all  engine 
accessories. 

The  performance  records  which  have  been  established 
with  this  engine  since  its  introduction,  both  in  cross 
country  and  city  service,  for  low  maintenance,  long  life, 
economy,  dependability  and  freedom  from  failure  have 
demonstrated  beyond  all  possible  doubt  its  truly  extra- 
ordinary value  for  highway  transport  service. 

Three  new  engines  of  basically  similar  design  but  of 
smaller  cubic  inch  displacement  and  H.P.  range  have 
now  been  developed  to  meet  the  specialized  require- 
ments of  each  class  of  transportation  service.  Within 
their  power  ranges  each  of  these  engines  have  almost 
identical  performance,  torque  and  power  curve  charac- 
teristics. All  are  of  the  same  basic  design,  with  many 
parts  interchangeable. 

A  comparison  of  the  four  engines  follows: — 


Engine  Type 

331 

468 

525 

616 

3%x5 

331.4 

33.8 

87 

2800 

230 

800-1400 

41/4X5>/2 

468 

43.4 

115 

2300 

340 

1000 

4'/2X5'/2 

525 
48.6 

130 
2300 

380 
1000 

47,x5i/2 
616 

Displacement — Cu.   Inches  

N.A.C.C.  Rating  H.P 

Maximum  Horse-Power  — . 

57.0 
150 

at   R.P.M.                   .  .. 

2300 
450 

Maximum  Torque — Ft.  Lbs 

at   R.P.M 

r';> 


i 


The  IW  H.P.  Tyi)e*'i25'"Mg!/i¥'    ' 


E 


The  115  H.P.  Type  "^6S"  Engine 


The  87  H.P.  Type  "3)1"  Engine 


GENERAL    MOTORS    TRUCK    CO.,    Pontiac,    Michigan 

Subsidiary     of     Yellow     Truck     &     Coach     Mfg.     Co. 
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An  additional 
incentive 

TO 

WEEK-END 

PASSENGERS 


. . .  SELL  THEM  WEEKLY 
AND  SUNDAY  PASSES 


The  revenue-increasing  ability  of  Weekly 
and  Sunday  Passes  is  being  proved  right 
now  on  many  properties. 

One  case  brought  out  the  seemingly  re- 
markable fact  that  off-peak  riding  due  to 
the  new  weekly-pass  had  increased  over 
400%. 

On  the  same  property,  Sunday  Passes  in- 
creased Sunday  riding  600%! 

Actually  there  is  nothing  amazing  about  it. 
It  is  simply  the  result  of  two  ''complexes" 
of  the  riding  public — the  bargain  instinct 
and  the  urge  to  make  use  of  "left-overs." 
In  other  words  a  person  with  a  weekly  pass 
having  a  few  rides  left  will  let  his  family 
use  the  pass  or  will  himself  use  it  up  on  the 
last  few  days  during  off-peak  hours.  The 
Sunday  pass,  in  connection  with  judicious 
timely  car  card  suggestions,  will  increase 
Sunday  riding  for  the  same  reason. 

Let  us  give  you  complete  details. 


GLOBE 

TICKET  COMPANY 
PHILADELPHIA 


Factories: 

PhUadelphia 

Los  Angeles       Boston       New  Yorli       Atlanta 

Salet  Offices: 

Cincinnati 

Pittsburgh               Baltimore               Qeveland 

St.  Louis              Des  Moines 
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In  the 

Crucibles 
OF  Science 

Alloy  production 
at  Illinois  Steel  Company 
is  a  matter  of  infinite  care, 
of  precision  standards 
from  which  no  deviation  is 
countenanced.Through  the 
entire  production  process, 
the  metallurgist  watches, 
guides,  and  controls  that 
the  quality  of  Illinois 
Alloy  Steel  may  always 
be    uniform. 


SUinots  #t0^l  Company 

SUBSIDIARY     OF      UNITED      STATES      STEEL     CORPORATION 

208  South  La  Salle  Street,  Chicago,  III. 


ILLINOIS 


STEEL 
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KEEP    BUS    LIGHTS 
BURNING    BRIGHTLY 


WITH 


Texides 


£xi6e 

MDTDR  COACH 

BATTERIES 


THE  ELECTRIC  STORAGE  BATTERY  CO.,  Philadelphia 

The  World's  Largest  Manufacturers  of  Storage  Batteries  for  Every  Purpose 
Exide  Batteries  of  Canada,  Limited,  Toronto 


STEADY     LIGHTS      MAKE 
FOR    STEADY    PATRONAGE 


Exide-equipped  buses  assure  patrons  of  bright, 
steady  lights  at  all  times.  These  powerful  bat- 
teries also  provide  current  for  strong  running 
lights  and  dependable  starting  and  ignition. 

"Especially  built  for  tough  bus  service"  is 
why  Exides  are  so  dependable,  have  such  a 
long  life,  are  economical  to  operate.  It's  also 
why  most  of  the  leading  motor  coach  manufac- 
turers have  made  Exides  standard  equipment. 
Why  don't  you  standardize  on  Exides,  too? 

If  you  want  to  know  more  about  Exide  Mo- 
tor Coach  Batteries,  write  us.  No  obligation. 


For  bright, 
steady  lights 
—  this  rugged 
Exide  Motor 
Coach  Battery. 
Note  the  tough 
composition 
container  that 
wilt  not  splin- 
ter or  rot  from 
exposure  to 
w ea t her ,  or 
acid. 
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Insulate  with  Empire  Tape 
for  positive  protection 


GREAT  dielectric  and  mechanical 
strength  are  combined  in  this 
varnished  cambric  tape.  It's  seam- 
less, bias  cut  and  made  in  long  contin- 
uous lengths.  For  wrapping  cable 
joints,  coils  and  other  conductors, 
manufacturers  and  repairmen  have 
found  it  an  ideal  tape. 

It's  one  of  the  some  hundred  electrical 
insulations  with  which  the  Mica  In- 
sulator Company  fills  the  needs  of  in- 
dustry. One  characteristic  is  common 
to   all   these   insulations — a  uniform, 


unsurpassed  quality — which  is  the  re- 
sult of  more  than  37  years  of  speciali- 
zation. 

The  Mica  Insulator  Company  provides 
an  electrical  insulation  for  every  pur- 
pose. Catalog  87  gives  the  character- 
istics and  suggested  uses,  in  detail. 
Send  for  a  copy. 

MICA     INSULATOR    COMPANY 

New  York:  200  Varick  St.;  Chicago:  542  So.  Dear- 
born St. ;  Cleveland,  Pittsburgh.  Cincinnati.  San 
Francisco,  Seattle,  Birmingham.  Los  Angeles, 
Montreal  and  Toronto.  Canada.  Works:  Schenec- 
tady, N.   Y. ;  London,  England. 


MICA  INSULATOR  COMPANY 


LXMKOfD 


A     COMPLETE     LINE     FOR     EVERY      PURPOSE 
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Let .  the  public  be . .  pleased 


Let .  operating  and  maintenance 

costs  go  . .  down 


Let  .the  axles be 


HKIKEN 

FRONT    and    WORM    DRIVE    REAR 


THE  TIMKEN   DETROIT  AXLE   COMPANY  •  •  DETROIT  ■  MICHIGAN 
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MECHANICAL   TIE 


or 


WOOD    TIE 


RAIL  FILLER 


Protects  Paving  next  to  Tracks 

The  deterioration  of  paving  next  to  tracks  is  primarily  caused  by  rail 
vibration.  Carey  Elastite  Rail  Filler,  placed  in  the  web  of  the  rail  as 
shown  by  the  above  photographs,  provides  a  resilient  cushion  against 
vibration  which  would  otherwise  be  transmitted  to  the  adjacent 
paving.  Paving  "kick-ups"  are  thus  prevented,  with  a  consequent 
reduction  of  paving  maintenance  expense. 

Elastite  Rail  Filler  is  an  asphalt  compound  reinforced  with  tough 
fibres.  Resistant  to  moisture  and  unaffected  by  cUmatic  extremes  of 
temperature,  it  requires  no  attention  sd'ter  its  installation.  The  labor 
cost  of  its  appUcation  is  reduced  to  the  minimum  because  the  material 
is  preformed  to  fit  any  type  rail. 

The  value  of  Carey  Elastite  Rail  Filler  has  been  proven  by  in- 
stallations in  every  part  of  the  United  States.  We  will  gladly  supply 
samples,  prices  and  full  information  on  request. 


THE    PHILIP    CAREY    COMPANY 


Lockland,    Cincinnati,    Ohio 


^    '  BUILT-UP  ROOFS  •    * 
ASPHALT  PRODUCTS 

ELASTITE  EXPANSION  JOINT 

WATERPROOFINGS 

ROOF  PAINTS 


Branches     in    Principal    Cities 


HEAT  INSUL\TIONS  ■  ^ 

ASBESTOS  MATERIALS 

CAREYSTONE  CORRUGATED  SIDING 

ASFALTSLATE  SHINGLES 

BUILDING  PAPERS 
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KaDLMOTDR  OIL 

Cools  as  it  lubricates 


Lowers  consumption  at 

sustained  high  speeds 

KEEP  bus  motors  cool  in 
summer  to  cut  operat- 
ing costs  ...  to  maintain 
schedules  ...  to  stop  road 
failures  ...  to  protect  pas- 
sengers against  delays  and 
inconvenience. 

KOOLMOTOR  Oil— the 
perfect  Pennsylvania  motor 
oil — is  ideal  for  heavy-duty, 
hot-running  bus  engines  be- 
cause it  cools  as  it  lubricates 
— absorbs  searing  heat  and 
carries  it  away  from  hot  fric- 


tion surfaces  and  bearings 
and  at  the  same  time  de- 
creases oil  consumption  at 
sustained  high  speeds. 

You  wiU  need  your  buses 
this  summer  —  they  will  be 
in  great  demand  for  excur- 
sions, outings,  picnics,  etc. 
You  cannot  afford  to  have 
them  idle — laid  up  for  repairs 
— thus  reducing  your  profits. 
Protect  them — keep  them  at 
work  earning  profits  with 
KOOLMOTOR  —  t  h  e  oil 
that  does  more  than  lubricate 
— the  oil  that  cools  as  it  lubri- 
cates. 


Our  representative  will 
gladly  call  and  explain,  in 
more  detail,  why  KOOL- 
MOTOR is  your  special  need 
for  summer  operation. 
CITIES  SERVICE  COMPANY 
60  Wall  Street      -:-    New  York  City 


<  ONCE  -  ALWAYS  > 


Friday,  8  P.  M.,  Eastern 
Daylight  Time,  WEAF  and 
37  Associated  Stations  on 
N.B.C.  Coast-to-Coast  Net- 
work— Cities  Service  Orches- 
tra, Cavaliers  and  Jessica 
Dragonette. 


Cities  Service  Oils  and  Gasolene 
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STANDARD"  STEEL 


STANDARD 
PRODUCTS 

Steel 
Axles 

Steel 
Springs 

Armature 
Shafts 

Rolled 

Steel 

Wheels 


w. 


E  leave  no  stone  unturned  to  assure  the 
longer  life,  greater  dependability  and  lower 
maintenance  cost  of  locomotive  and  car  wheels, 
tires  and  forgings  made  of  "Standard"  steel. 
We  control  in  our  own  plant  all  the  operations 
and  processes  of  manufacture  from  raw  material 
to  the  completed  product.  This  includes  the 
making  of  the  steel,  the  cooling  and  solidifica- 
tion of  the  billet,  the  forging  of  the  billet,  and 
the  reforging,  heat  treatment  and  final  exact 
machining  and  testing.  Only  in  this  way  can 
we  be  sure  that  all  "Standard"  parts  are  worthy 
of  the  name  and  the  confidence  they  enjoy  with 
their  many  eminent  and  satisfied  users. 


STANDARD  STEEL  WORKS  COMPANY 

GENERAL  OFFICES  &  WORKS:  BURNHAM,  PENNA. 


CHICAGO 
NEW  YORK 
PHILADELPHIA 


ST.  LOUIS 
RICHMOND 


AKRON 
PORTLAND 
SAN  FRANCISCO 
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.OLLIER   SERVICE 


Car  Cards  as  an  advertising  medium 
are  working  continuously  to  stimulate 
business  activity.  By  working  to 
increase  trade  they  have  helped  to 
maintain  electric  railway  traffic.  They 
are  a  medium  of  traffic  promotion. 

Added  to  this  they  have  been  a 
dependable  source  of  income  to  the 
operating  companies  for  decades. 


BARRON   G. 

COLLIER 

INC. 


NEW    .    YORK    .    CITY 
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The  Blunt  Truth 

about 

A  Certain  GasoHne 


NEARLY  two  years  ago,  the  Standard  Oil 
Company  of  New  York  introduced 
Socony  Special  plus  Ethyl— the  first  of  all 
the  oil  companies  serving  the  bus  industry 
of  New  York  and  New  England  to  add 
Ethyl  to  a  premium  fuel. 

Socony  engineers  have  not  been  content 
with  their  achievements  of  two  years  ago. 
They  have  bettered  and  improved  Socony 
Special  plus  Ethyl  so  that  week  by  week, 
month  by  month,  it  outsells  any  other 
premium  fuel  in  Soconyland. 

It  is  not  remarkable  that  Socony  should 
have  this  two-year  margin  of  leadership. 
Socony  engineers  have  always  had  one 
great  and  exclusive  advantage.  They  are 


specialists  in  the  conditions  and  needs  of 
Soconyland.  They  know  its  roads,  its  tem- 
perature, its  weather,  its  hills.  Socony  prod- 
ucts are  made  for  New  Yorkers  and  New 
Englanders  for  use  in  New  York  and  New 
England. 

That  is  why  we  say  that  Socony  prod- 
ucts are  ^tailor-made"  for  Soconyland.  That 
is  why,  everywhere  in  New  York  and  New 
England,  SCX^ONY  is  "Standard." 

If  you  want— and  you  undoubtedly  do 
want— a  gasoline  two  years  ahead  in  anti- 
knock performance,  in  quick  starting,  in  ac- 
celeration, in  power,  in  mileage,  in  economy, 
try  Socony  Special  plus  Ethyl.  It  is  specially 
made  for  you  as  a  Soconyland  bus  operator. 


SOCONY  SPECIAL  ^1^  ETHYL 


Tailor-made  for  Soconyland {^^T\f^  Socony  is  ^^Standard'^ 


"SJ. 
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TO  BEAUTIFY  AND 
TO    BE    LASTING  ! 

I    he  graceful,   tapering  form   which   makes   NATIONAL  Tubular 
Poles  an  adornment  to  a  city  street,  results  also  in  a  proportion- 
ing of  weight  and  strength  where  both  are  needed  most.   Refinement 
of  design  has  not  led  to  weakness,   but  incorporates  both  beauty 
and  durability. 

The  material  used  in  NATIONAL  Poles  is  a  steel  specially  adapted 
for  the  conditions  of  line-pole  service  and  proved  by  many  years  of 
use.  The  effect  of  strains  and  shocks  of  traffic,  the  fury  of  the  ele- 
ments and  attacks  of  corrosion  is  reduced  to  a  minimum  by  installing 
these  strong,  durable  poles.  Available  in  varying  designs  and  dimen- 
sions. Beauty,  safety,  and  economy  are  served  by  specifying  them. 
Write  for  Bulletin  lA,  on  poles  made  from — 

America's  Standard  Wrought  Pipe 

NATIONAL  TUBE  COMPANY  •  PITTSBURGH,  PA. 


Subsidiary  of  United  ^sgS  States  Steel  Corporation 


NATIONAL  POLES 
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WESTINGHOUSE  ELEC.  &  MFG.  CO. 


SELF  AUSNIN6  BALI  BEARING 


DEEP  GROOVE  MLl  BEARING 


=%J 


DOUBLE  ROW  DEEP  GROOVE 
BALL  BEARING 


CTUNDRKAl  ROLLER  BEARING 


SPHERICAL  ROLLER  BEARING 


Another  prominent  user  of  SKP* 
Bearings  in   the  Railway  Industry 


SKP  ON  MOTORS  FOR 
READING  ELECTRIFICATION 


ON  28  Westinghouse  motors 
of  multiple  imit  cars  soon 
to  be  placed  in  service  by  the 
Philadelphia  &  Reading  R.  R. 
for  its  Philadelphia  suburban 
electrification,  SCS[F  Roller 
Bearings  are  used  for  assured 
PERFORMANCE.  Two  300 
H.  P.  motors  on  each  car  . . . 
and  two  SCSJF's  on  each  motor 
insure  the  dependability  of 
high  speed  schedules. 


Performance  is  the  only  thing 
that  counts  when  the  demands 
of  the  present  day  call  for 
operation  at  the  lowest  cost 
per  mile  per  passenger.  SE]SiF 
Bearings  on  these  heavy  duty 
motors  meet  every  expectation 
of  rehability,  ruggedness  and 
little  maintenance  through  a 
long  life  under  severe  service 
conditions  .  .  .  with  marked 
economv- 


HKF-  INDUSTRIES,  INC.,  40  East  34th  Street,  New  York,  N.  Y. 


ALIGNING  THRUST  BEARING 


SKP* 


2726 
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A  I. 


B£RT  B.  IjASKER 


Chairman  of  the  Board,  Lord  &  Thomas  and  Logan 


•  "For  the  past  thirty-two  years  I  have  been  in  the  advertising  business.  During  me 
first  sixteen  years  there  was  no  Audit  Bureau  of  Circulations  and  no  assurance  that 
the  advertiser  was  getting  value  received  in  circulation.  During  the  last  sixteen  years 
the  Audit  Bureau  has  functioned  with  increasing  effectiveness.  That  its  work  is  of 
first  importance  in  the  mind  of  the  advertiser  is  evidenced  by  the  vast  sums  invested 
in  publications  audited  by  it." 


OjuUj^,^  B^i^^^xAfU^^^^ 


•  By  its  own  bootstraps  advertis- 
ing lifted  itself  into  the  confidence 
of  business.  And  the  leaders  who 
helped  in  the  process  were  the  same 
men  who  worked  the  hardest  for 
audited  circulations  of  advertising 
media.  It  was  through  their  efforts 
that  the  A.  B.  C.  was  founded. 

To  take  the  guess  work  and  money 
wastes  out  of  media  selection,  was 
and  is  today  the  sole  purpose  of  the 
Audit  Bureau  of  Circulations. 
Advertisers,  agencies  and  pub- 


lishers have  joined  in  its  support. 

Through  an  independent,  highly 
organized  traveling  staff  it  now 
audits  annually  the  circulation  rec- 
ords of  almost  every  important 
publication  in  America.  It  pub- 
lishes the  full  facts  in  terse,  stand- 
ardized form. 

Careful  advertisers  and  seasoned 
agency  men  use  these  printed 
A.  B.  C.  reports  as  a  safeguard  to 
advertising  expenditures.  Through 
A.   B.   C.   information,   they   win 


more  readers  per  dollar,  better  dis- 
tribution of  the  advertising  audi- 
ence, more  intensity  of  reader 
interest.  Such  are  the  details  by 
which  markets  are  profitably  won. 

What  is  the  cost  of  Bureau  re- 
ports? Purely  nominal!  Any  ad- 
vertiser may  have  them  always  at 
his  finger  tips,  simply  by  joining 
the  distinguished  and  growing 
group  that  now  holds  membership 
in  the  A.  B.  C.  Write  for  complete 
facts  about  Bureau  benefits. 


An  advertisement  by  the 
AUDIT        BUREAU        OF 

Executive  Offices  '  ' 


C  I  R  C  U  I.  AT  I  O  JV  S 

Chicago 
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UNION  ) 
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1926 

1927 

1928 

1929 

1930 

1931 

An  increase  in  sales  every  year,  with  1931  headed 
#  \  in  the  same  direction!  That  is  the  story  of  the 
acceptance  of  Union  Metal  Poles  by  utility  officials  and 
the  general  public. 

Today  you  will  find  Union  Metal  Fluted  Steel  Poles 
installed  in  Los  Angeles,  Cleveland,  New  Orleans, 
Chicago,  Vancouver,  Detroit,  Kansas  City,  Pittsburgh 
and  dozens  of  smaller  municipalities.  Each  installation 
is  tailored  to  order,  and  constructed  to  give  trouble- 
free  service  for  many  long  years. 

Because  they  are  fabricated  from  heavy  steel  and  then 
cold-rolled,  these  poles  withstand  heavy  side  strains.  And 
because  of  their  strength — and  appearance — one  set  of 
poles  may  be  used  to  support  trolley  span  wires,  street 
lighting  units,traffic  signals,  and  distribution  and  transmis- 
sion lines.  The  result  is  true  economy  for  the  users  of  the 
poles  and  a  decided  improvement  in  street  appearance. 

• 

THE  UNION  METAL  MANUFACTURING  CO. 
GENERAL  OFFICES  AND  FACTORY  .  CANTON,  OHIO 

SALES  OFFICES     .     New  York     .     Chicago     .      Boston 
Los  Angeles    •    Son  Francisco    •    Seottle  .    Delias    •    Atlanta 

DISTRIBUTORS:    General   Electric   Merchandise   Distributors 
Graybar  Electric  Company,  Incorporated 
•  Offices   in   all   principal   cities  • 

See  our  exhibit  at  the  N.  E.  L.  A.  Convention  at  Atlantic  City  (Space  178-180^ 


UNION  METAL 

DISTRIBUTION    POLES 
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\nere  is  protection  for 


TonMie  Mech ant sm 


LEHECKA 
WATER- 
TIGHT 
TONGUE 
HOLDING 
DEVICE 


Ask  the  nearest 

Lorain  Sales  Office 

for  Quotation 


NOTHER  develop- 
ment of  LORAIN  is 
this  device  which  can  be  set  to  hold  the  tongue  securely  in  cither 
position  or  for  spring  switch  movement.  The  water-tight  box  in 
which  the  mechanism  works  is  kept  full  of  oil,  an  important 
feature  as  it  reduces  the  wear  on  mechanism  parts  which  are  kept 
lubricated.  Foreign  matter,  such  as  sand,  dust,  etc.,  is  also  ex- 
cluded. Drainage  of  the  switch-bed  is  provided  for  by  the  small 
box  on  the  opposite  side. 

THE  LORAIN  STEEL  COMPANY 

General  Offices:  545  Central  Avenue,  Johnstown,  Pa. 

SUBSIDIARY  OF   UNITED  STATES   STEEL  CORPORATION 

Sales  Offices:   Atlanta  Chicago  Cleveland  Dallas  New  York  Philadelphia  Pittsburirh 

Pacific  Coast  Distributors:  Columbia  Steel  Company,  Russ  Bldg.,  San   Francisco,  Calif. 
Export   Distributor:   United  States   Steel  Products   Company,   30   Church  St.,   New   York   City,  N.  Y. 
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From  the  drawing  board  to  its  final  mounting  on  the  chassis,  the  Bendix-Westinghouse 
compressor  is  ever  a  source  of  pride  to  those  responsible  for  its  development  and 
manufacture  *  This  sturdy  unit,  the  heart  of  the  Air  Brake,  is  designed  to  more  than 
meet  the  most  rigid  requirements  of  actual  service  *  Each  step  in  its  production  is 
constantly  guarded  with  the  same  precise  care  you  would  expect  of  the  watchmaker 
*  Inspections  ...  no  end,  and  an  actual  operating  test  round  out  its  program  *  How 
well  the  Bendix-Westinghouse  Compressor  merits  the  extreme  care  which  attends  its 
manufacture  is  best  written  in  its  years  of  never-failing  service  as  a  part  of  the  braking 
system  which  safeguards  the  world's  most  prominent,  heavy  duty  highway  transport 
vehicles  *  Should  you  desire  more  specific  information  regarding  the  history  making 
dependability  of  this  remarkable  unit,  merely  address  the  BENDIX-WESTINGHOUSE 
AUTOMOTIVE  AIR  BRAKE  COMPANY  at  Pittsburgh,  Pennsylvania. 


6289 


E-HDIX 
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"ASK    R  B  &  W-THEY    KNOW" 


"Wh. 


I  AT  should  be  the  physical 
characteristics  and  the  allowable 
working  stresses  of  the  bolts  used  in 
our  product?"  Requests  such  as  that 
come  to  R  B  &  W  from  manufactur- 
ers all  over  the  world.  Users  of  bolt- 
ing material  have  come  to  know  that, 
no  matter  what  technical  or  scien- 
tific questions  they  have,  they  can 
get  the  information  from  R  B  &  W. 
In  a  recent  request  for  counsel,  a 
maker  of  forgings  used  on  pressure 
vessels  stated  he  had  sought  advice 


complete  information 

on  bolting 

material  from  our 

Engineering 

Service 


0 

1     \      'm-^^^  *  4 

%       1  /  J^ 

*                M   9       '^  * 

if 

1 

^IP-v^l 

^♦♦'Hlli))»f|* 

^                1 

^  // 

^ 

^^^^^^^^^^           ^^^IJKtii^  JHr'^^^^^^' 

1 

from  three  other  sources  that  might 
be  expected  to  know  the  answers  to 
his  questions,  but  they  went  un- 
answered until  he  wrote  R  B  &  W. 
Foreign  users  of  bolting  material, 
acknowledging  the  superior- 
ity of  the  American  product  as 
made  by  R  B  &  W,  frequently 
visit  or  write  us  for  guidance. 


Write  to  headquarters  for  bolting 
material  information  when  you 
need  assistance  in  planning  or  re- 
designing your  bolts — make  use  of 
the  vast  fund  of  information  col- 
lected by  the  R  B  &  W  Engi- 
ncering  Service  from  actual 
experience  in  all  branches  of 
world  industry. 


RUSSELL,  BURDSALL  &  WARD  BOLT  &  NUT  GO. 

ROCK  FALLS,  ILL.  PORT  CHESTER,  N.  Y.  coraopolis,  pa. 

Sales  offices  at  Philadelphia,   Detroit,  Chicago*  San  Fraocisco,    Los  Angeles.  Seattle,  Portland.  Or*. 
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BY  THIS  SIGN 

YOU  WILL 
KNOW  THEM 


TRADE  MARK 

SYMBOL  OF  A  COMPLETELY 
OWNED  OPERATION  FROM 
TREE    TO    LOADED    CAR 

This  Warranty  Mark  signifies 
Dense  Long  Leaf  Yellow  Pine, 
correctly  seasoned  and  uniformly 
graded,  and  it  is  branded  on 
every  piece  of  Jackson  stock. 

Selling  Agenfs 


ROBERT  W.  FORBES 

Room  2845 

Grand  Central  Terminal 

New  York  City 


F.  B.  MERRITT 

Room  1560 

First  National  Bonk  BIdg. 

Detroit,  Mich. 


Jackson  Lumber  Co. 

Manufactunn 

Lockhart,  Alabama 

A     CROSSETT     WATZEK     GATES      INDUSTRY 


Vrolley  Retrievers 
for  the  Trolley  Bus 

We  have  recently  completed  a  new  series  of  Earll 
Retrievers  for  the  new  Trolley  Buses.  The  same 
simple  construction  and  sturdy  action  is  used  as  in 
our  universally-used  trolley  types. 

They  draw  the  pole  down  below  the  danger  zone 
at  the  first  jump.  They  are  non-binding,  sure  in 
action,  and  require  practically  no  maintenance  other 
than  a  few  drops  of  oil  per  month. 

Chicago  Surface  Lines  use  Earll  trolley  bus  re- 
trievers. 

Avoid  damage  to  overhead — install  Earll  Trolley 
Retrievers.    Send  for  details. 

Made  by 

C.  I.  EARLL,  York,  Pa. 

CANADIAN    AGENTS: 

Railway    &    I'ower    KiisintN^rinR    Corp.,    Toronto,    Ont. 

IN  ALL  OTIIKK   FOREICN  COUNTRIES: 
International  (General  Electric  Co.,  Schenectady.  N.  Y. 
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Ne^vs  *  *  *  * 

brief,   late   news   flashes   for 
the  electric  railway  industry 


f 


To  supplement  the  service  of 
the  regular  monthly  issues  of 
Electric  Railway  Journal,  a 
separate  NEWS  service  ap- 
pears on  thirty-nine  Saturdays 
during  the  year.  This  supple- 
ment keeps  you  in  touch  with 
court  decisions  .  .  .  fare  in- 
creases .  .  .  new  ordinances 
.  .  .  association  meetings  .  .  . 
financial  announcements  .  .  . 
equipment  purchases. 

Subscription  Price:  For  all 
countries  taking  domestic  sub- 
scription rate,  $2  per  year. 
Combination  with  the  monthly 
edition  of  Electric  Railway 
Journal  for  $5  a  year  domestic 
rate. 

ELECTRIC  RAILWAY  JOURNAL 
475  TENTH  AVE. 
NEW  YORK  OTY 

Enter    my    subscription    to    the    Electric    Railway 
Journal  News.    Bill  me  for  $2. 

Name    

Address    

City    State    


Plain  bolted  frog  which  had  been  worn  out;  and  quickly 
reclaimed  by  welding  with  TIMANG. 


Same  frog  after  being  welded  with  TIMANG  Manga- 
nese Welding  Rod  in  the  track. 


WELD    MANGANESE 
TRACKWORK    WITH 

Tisco 

TIMANG 

(AIR   TOUGHENING) 

Welding  Rod 

MANGANESE  track  welds  made  with  TimanG 
(air  toughening)  Welding  Rod  have  prac- 
tically  the  same  hardness  —  the  same  resistance 
to  wear  — as  the  parent  metol.  Moreover, 
TiMANG  welds  are  ductile,  and  will  not  crack 
in  service. 
■TIMANG"  Tr.d.    If  you  Ore  anxious  to  lower  track  maintenance, 

Mark    is    resiatered 

forSn'coS.\"i«'    investigate  TiMANG  today.  Communicate  with 

"TIMANG"  steel  l9 

"pTn'ttv^^"  .«d    the  nearest  TiSCO  office,  or  write  to  High  Bridge 

furelifn  natenta.  i        i,       . 

Oth.t  patent.  D.nd-       fo|-  JlMANG    DUlletinS. 
Ins. 

Taylor -Wharton  Iron  and  Steel  Co. 

HIGH   BRIDGE,  NEW  JERSEY 

SALES  OFFICES:  Chicago  Houston  Montreal  New  York 

Philadelphia      Boston      San  Francisco     Scranton      Tampa      Los  Angeles 
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Trolley 
Shoes 

are  making 
history — 


When  maintenance 
men  get  together 
these  days  you  hear 
trolley  shoe  history  in 
the  making  .  .  .  and 
the  majority  of  the 
boys  say  the  greatest 
contribution  tow^ard 
satisfactory  results 
has  been 


lONimfD 

Reversible 

Trolley 
Shoes 


Let^s  talk  it  over 

Efficiency  Products  Corp. 
1203  Barium   Tower,   Detroit,   Mich. 


Just 
published! 

The  most  im- 
portant radio 
book  of  the  year 


The  RADIO 

HANDBOOK 


Including  Television  and 
Sound    Motion    Pictures 

by  JAMES  A.  MOVER  and  JOHN  F.  WOSTREL 

Both  of  the  Massachusetts  Department  of  Education:   Authors  of  Madia 
Becetrina  Tubes,  Practical  Radio  Construction  and  Repairing,  etc. 

886  pages,  5}  x  8,  650  illustrations,  flexible,  ^5.00 


Over  875  pages  of 
latest  data  on: 

— modern  transmitters, 
Piezo  crystal,  100% 
modulation,  etc. 

— commercial  and  am- 
ateur short  wave 
receivers  and  trans- 
mitters, Kennelly- 
Heaviside  layer,  etc. 

— marine  radio  equip- 
ment, auto  alarm,  etc. 

— automobile  radio  sets. 

— all  latest  tubes,  photo- 
electric cells. 

— television  and  sound 
motion  pictures,  etc., 
etc. 


a  complete,  modern 

manual  of  practical 

and  technical  radio 

information 

FTERE  at  last  is  a  handbook 
•*■  -*■  that  meets  the  need  for  a 
complete  digest  of  authoritative 
radio  data,  both  theoretical  and 
practical,  in  one  logically  ar- 
ranged and  thoroughly  indexed 
volume.  From  the  fundamentals 
of  electricity,  magnetism  and  elec- 
tron theory  right  down  to  full  de- 
tails on  latest  commercial  and  in- 
dustrial applications,  this  book 
covers  the  whole  field  of  radio, 
with  descriptions,  definitions,  de- 
sign data,  practical  methods, 
tables  and  illustrations  in  pro- 
fusion. 


Space  does  not  permit  a  full  description  of  this  book.  However,  we 
know  this  is  the  book  for  which  you  have  been  waiting.  Therefore 
we  make  this  offer:  Send  no  money,  just  mail  the  coupon;  examine 
the  book  thoroughly  for  ten  days  free;  then  pay  for  or  return  it 
according  to  its  value  to  you.  No  other  obligation.  Send  the 
coupon    today. 


MC  ORA.W-HII-L. 


FREE  EXAMINATION  COUPON 


Mc<irji\v-Hill   Book  t'oropan.v.  Inc..  3T0  Seventh  Avenue,   New  York. 

You  may  send  me  a  copy  of  Moyer  and  Wastrel — Radio  Handbook,  postpaid,  for 
10  days'  free  examination.  At  the  end  of  tbat  time  1  agree  to  remit  ttie  price 
of  $5.00  or  return  the  boofe  postpaid. 


Name    

Home  Address  .  . .  . 
City  and  State.  .  -  . 
Xame    of    Companj' . 


Occupation     

(Books  sent  on  approval  to  retail  purchasers  in  U.   S.   and  Canada  mly.) 
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Danger  of  breakage  is  mini- 
mized with  the  GUS-2  gas 
weld  bond. 

Conductor  wires  are  firmly  gripped 
by  the  heavy,  all-copper  terminals 
dampening  cable  vibrations.  Bond- 
ing with  the  GUS-2  insures  full 
conductivity — the  weld  with  the 
rail  can  easily  be  made  six  times 
the  conductor  area.  Notice  the 
conductor  extends  through  the 
terminal  so  that  the  cable  ends  are 
easily  fused  into  the  weld  metal. 
Type  G-1,  the  alloy  rod  used  to 
apply  these  bonds,  produces  a 
sound,  tough  weld  at  low  re- 
sistance. 

Write  for  your  copy  of  Circular 
No.  18.  It  describes  this  and  other 
gas  weld  bonds  in  detail. 


«/ 


Takes  the  Shocks  of 
High  Speed  Service 


Electric  Railway  Improvement  Co. 

2070  East  61sl  Place,  Clevelaiiil,  Ohio 
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Fabricated 

Structural 

Steel 


/  For  all 

kinds  of 

BRIDGES 

and 

BUILDINGS 


American  Bridge  Company 

Subsidiary  of  United  States  Steel  Corporation 


Manufacturers  of 

Steel  Structures 

for  every  purpose 

General  Office:   71  BROADWAY,  NEW  YORK,  N.  Y. 
Offices  in  principal  cities 

sillllimillllliniliiiiliiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiilliiinillllllllllltiiiiiiiitiiiiiiiliiiitiilliiilllllllliiiiiiiiiiriiirriiiillillilllill'i      j^MiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiMiuiiiiiiii lliiiiitiiitiiniiiiiiiiiiiiiiiiiiiitiiiiMliiiiiiiiiriilllillliiltiiiiiiilliilliilliliminiillllllli 

Poles 

Many  tubular  poles  require  strengthening 
after  20  to  30  years'  service.  Upper  joints 
under  ornamental  collars,  etc.,  and  poles 
at  ground-line  have  deteriorated  to  the 
danger  point. 

M.  I.  F.  Reinforcing  Clamps  for  all  normal 
sizes  of  poles  restore  the  original  strength 
mechanically  in  the  most  simple  and  eco- 
nomical method  available.  The  introduc- 
tion of  trolley  buses  may  also  render 
highly  desirable  similar  reinforcement  of 
existing  poles. 

M.  I.  F.  Extension  Clamps  facilitate  pole- 
top  extensions  required  by  street-widening, 
or  provision  for  additional  circuits,  etc., 
using  pipe  of  same  size  or  nominally  1" 
smaller. 

Pole  Mounts  for  special  jobs  of  anchoring 
poles  on  bridges,  rock,  concrete,  etc. 

Send  for  Sales  Bulletin  No.  3 


Time 


I  Schedules  can  be  main- 

I  tained  with  unfailing  reg- 

I  ularity   when   Nachod 

I  Headway  Recorders 

I  automatically  supervise 

I  the  line.    They  tab.  In 

I  print,  the  exact  time  that  each  car  passes  the  points  oF  instal- 

I  lation,  thus,  giving  you  a  daily  report  of  all  car  movements. 

I  Simple  in  mechanism  . . .  dependable  . . .  durable.    No  adjust- 

I  ing.-.just  daily  winding  and  change  of  record.  Write  for 

I  particulars  and  prices.  Nachod  &  United  States  Signal  Co.,  Inc., 

I  Louisville,  Ky.,  Manufacturers  of  Block  and  Highway  Cross- 

i  Ing  Signals. 

I  "Nachod  Spells  Safety" 

I  NACHOD  Headmi/ 

I       Recorders 


^■uii(llutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiri(iiiMiiiiiitiiiiiriiiiiiiiiiiiiiiiiiiiii)iiiiiiiiiiiiiiiiiiiiiriii..iiiiiiiiiiiiiiiiii 


"C'Clamp  Exten- 
sion    incl.     Gain. 


Also  Insulated  Suspension  Hangers  for  signal  conductors, 
etc.,  and  Pole  Hardware  Specialties  for  wood  poles,  in- 
cluding Guy  Hooks,  Crossarm  Gains,  Pole  Mounts,  Cable 
Suspension  Clamps,  etc. 


Malleable  Iron  Fittings  Company 

n  Branlord,  Connecticut 


Pole  Hardware  Dcpt. 


N*w  T*rk  S«lM  OfflMt  Thirty  Chur«h  StrMt 

Canadian  Mff.  DUtrllratM-t 
Utn  if  CABLE  ACCESSORIES.  Ltd..  T»r*nt« 


<S> 
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urability 


I  The  Toledo  Torch  is  built  to  last  a  long  time.  ^ 
I  Rigidly  built  of  steel  throughout,  it's  unbreakable,  I 
I  leakproof  and  good  for  long,  continuous  service.  | 

I  Order  from   your  dealer —  I 

I  insisf  on  the  genuine  Toledo  | 


The  Toledo  Pressed  Steel  Ca 


TOLEDO  OHIO 


jave  with  jteel  | 

=  Manufocturers  of  The  Toledo  Horse — the  ideal  highway  bnrrrcode  = 

^IIIIIIIIIIIttllllllllllllllllllllll(Illlllllllllt11IMIIIttllirillll1lllllllllll)llllt)lllllllllllltlllllllllllllllllllllll)llllllIIIIIIIIIIMIIlllll)IIIIIIMIIir 

jiiiiiiiitiiiifiiiiiiiiirtiiiiitiiiiiriiiirtiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiliiitiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiriiiiiMiiiiMiirliiiiMiiiiilii^ 

I       PANTASOTE 

3  = 

I  TRADE  MARK  | 

I  — the  car  curtain  and  upholstery  material  that  | 

I  pays    back    its    cost    by   many    added   years    of  | 

I  service.    Since  1897  there  has  been  no  substitute  | 

i  for  Pantasote.  = 


AGASOTE 

TRADE  MARK 

— the  only  panel  board  made  in  one  piece.  It  is 
homogeneous  and  waterproof.  Will  not  separate, 
warp  or  blister. 


Standard 

for  electric  railway  cars 

and  motor  buses 


Samples  and  full 
information  gladly 
furnished. 


i      The  PANTASOTE  COMPANY,  Inc.     | 

I       250  Park  Avenue  NFVC'  YORK       | 

niiilimmiiiiiiiHiiimiiiitMinimiiiiiMiiminiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiitiiimiiiiiiiMiiimiiMi iiiiitiiiiiiiiiimiiiiiiiiiiiiin 


Attractive  —  Clean 


—  Comfortable 


M> 


.AINTENANCE  engineers  will  be 
quick  to  appreciate  the  advantages 
of  this  Heywood-Wakefield  seat.  Ihe 
cane  webbing  backs  and  cushions  of- 
fer a  generous  measure  of  comfort, 
yet  they  do  not  soil  readily,  are  prac- 
tically indestructible,  and  very  easy 
to  clean.  The  genuine  leather  facing 
on  the  cushion  reinforces  the  seat  at 
the  point  where  strain  is  most  apt  to 
come  and  allows  full  bellows  action. 
The  individual  backs  and  deep, 
spring  cushions  are  shaped  to  allow 
proper  posture  and  leg  freedom. 
Mechanism  rails  are  set  in  and  the 
cushion  and  back  frame  of  this  327  M 
is  glued,  and  screwed.  A  note  to  any 
of  the  Heywood-Wakefield  sales  of- 
fices listed  will  bring  complete  de- 
tails on  this  or  any  other  of  the 
popular  and  practical  bus  and  elec- 
tric railway  seats  in  our  line. 

HEYWOOD- 
WAKEFIELD 

HEYWOOD-WAKEnEtD  Cc,  BoSTON,  ChICACO, 

New  York;  G.  F.  Cotter  Supply  Co., 
Houston,  Texas;  J.  R.  Hay  ward.  Liberty 
Trust  Bldc,  Roanoke,  Va.;  H.  G.  Cook, 
HoBART  Bldc,  San  Francisco,  Calif.;  A.  W. 
Arlin,  Delta  Bldc,  Los  Angeles,  Calif.; 
Ry.  &  Power  Enc.  Corp.,  Montreal,  Toron- 
to, Winnipeg,  Vancouver,  Canada. 
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MODEL  C  WIRE  CONNECTOR 

FOR  QUICK  AND  SECURE  CONNECTIONS 

Only  2  Sizes  Required 

Size  No.  I 
No.  2  to  No.  14  Wire  Inclusive. 

Size  No.  2 
No.  14  to  No.  20  Wire  Inclusive. 


Makes  Testing  Easy 

ISo  Solder 

ISo  Sleeves 

No  Cutting  of  Line  Wires 

Every  Repair  Gang  Should  Have  These 


SAMPLE  OR  BULLETIN  NO.  9  SENT  ON 
REQUEST 

Patent  No.  17828 


LOUISVILLE  FROG   SWITCH   &  SIGNAL  COMPANY 

INCORPORATED 

LOUISVILLE,  KY. 


miimiiimiimimiimiiuiiiitMiiitiiiiiniiinnriiritiiMiiMiiiMiiinninriniMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniifiimiitiimiiiiiiiitiiiiitiiG     a nunniiiMUhiiiiiiiuiiniiiniiiFiiuiiiiiiriiiitiiittiiiiiiiiiiitiiiiiiiititiitiiiiiiiiii..i(iiiiiiiiiiiiniii]iiiiiiiiiiiiiitiiiiitiitiiiniitiiniiir 


For  medium 


BEST    I  1 


UP 


GLASS 


TO 


15,000    I   I 


Directory 


by 


The  Electric  RaUway  Field 
at  your  finger-tips 

Contents  Include: 

Names  and  addresses  of  the  Electric  Railway  Companies  in 
the  United  States.  Canada  and  the  West  Indies,  arranged  geo- 
graphically by  Post  Office  address.  Names  and  addresses  of 
ofliciais  and  principal  department  heatls.  Names  of  subsidiary 
bus  companioR.  Location  of  repair  shops  and  power  plants. 
Mileage  of  the  road.  Gage  of  track.  Number  and  kind  of  cars 
used.  Number  of  buses  operated.  Number  of  garages  and 
capacity.  Rates  of  fare.  Transmission  and  Trolley  voltages. 
Capacity  of  substations.  Index  of  electric  railway  company 
ofTicials,  giving  company  connections. 

for  $10.00! 

McGraw-Hill    Catalog    and    Directory    Companv,    Inc. 

477  Tenth  Avenue  at  36th  Street,  New  York.  V.  Y. 

F-ERJ 


IBcCraw-HiU  Catalog  and  Directory  Company,  lue. 
N«w  York 


I      HEMINGRAY  GLASS  COMPANY     I 

I  General  Offices  and  Fac'.oiv  Muncie,  Indiana  i 

^inimMiuiiiimiiMniimiuiiunuiiiimiiiinimiiiiiiiiiiiimiimiimimiimiiiiiimiii)iiiitiiiiMiniiiiMitiiiitii]iiiriiriiiiiiiiiiiiii:..A 


June,  1931 


ELECTRIC  RAILWAY  JOURNAL 


57 


ALL  ISN'T  GOLD... 


TPHE  thought  contained  in  that  old  saying  "All  is  not  gold  that 
-■-  glitters"  may  well  be  applied  to  trolley  wheels. 

It  takes  the  finest  in  materials  and  workmanship  to  produce  Kala- 
mazoo Trolley  Wheels.  They  always  provide  ample  conductivity 
and  resist  the  wear  caused  by  pounding  against  trolley  ears. 

Let  us  tell  you  why  we  have  supplied  continuously  for  over  25 
years,  many  of  the  country's  leading  Electric  Railways. 

THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICHIGAN 


Kalamazoo 


|iiiiiiiiiiiiiiiniiiniiiniiniiitiiiuiiiini>iiiiiiiiiiiiniiiriiiniiiiiiiiiiiiiiiiiiiiifiiiniiiiiiiiiiiiniiiitiiiiiiiiiiiimiiniiiiiiiiiuiiiiiiiitiiwi^     amiiiiiriiitiiiiiiinni itiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiuiiiniiiiiiiiiiiiiiiiiiiiiiiiitiiiniiiiiiiiniiiiiiiiniiintimiiiniiiuiiiuitii 


ELECTRIC  CAR-HEATERS 


THERMOSTATIC  CONTROL 

STEAM  HEATERS  FOR  BUSES 

COMPLETE  PNEUMATIC  DOOR  AND 
STEP  OPERATING  EQUIPMENT 

HIGH  &  LOW  VOLTAGE  BUZZERS  &  BELLS 

SAFETY  SWITCHES 
SAFETY  SWITCH  PANELS 


i 

E 
I 
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"WELD  PLATES" 

For  EFFICIENT,  ECONOMICAL 

JOINTS 

Do  you  believe  in  statistics?  Rely  on  per- 
formance records?  If  so,  the  performance 
records  of  the  many  "Weld  Plates"  now  in 
use  will  convince  you  that  they  lead  the  bar- 
weld  joints  in  efficiency  and  economy. 

"Weld  Plates"  represent  the  most  modern 
welding  practice.  They  are  the  strongest  and 
most  up-to-date  plates  rolled  especially  for 
electric  welded  joints.  Note  the  shape — the 
grooves  for  retaining  plenty  of  weld  metal 
along  the  upper  edges — the  wide  contact  areas 
at  top  and  bottom — the  suitability  for  the  use 
of  short  bolts. 

A  trial  will  convince  you  of  their  efficiency 
and  economy. 

THE  RAIL  JOINT  COMPANY 

165  Broadway,  New  York 
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Car 
Heaters 

fitted  with 


ENCLOSED  HEATING  elements  carry 
the  Underwriters'  Laboratories  Label.  They 
give  1 00  %  energy  output  for  what  you  put  in. 


CRROMALOX  STRIP 


UTILITY  HEAT 
REGULATORS  econo- 
mize  in  current  consump- 
tion. 


UTILITY 

NO.  10  REGULATOR  HONEY- 

COMB VENTILATORS  keep  the 
air  pure  and  wholesome. 

RAILWAY  UTILITY 
COMPANY 

2241-47  Indiana  Ave.,  Chicago 

J.  H.  DENTON,  Eastern  Mgr. 

1328  Broadway,  New  York 


Car/- 

Eeafeiy 

RegaMay 

VentHatoiy 


Long  Wearing 

Even    the    rough    brogans    of    stamping 
workmen  do  not  injure  the  hard,  tongh 


surface  of  Tucolith  floors 


KEASONS  WHY 


Tucolith  is  the  popular  flooring  mate- 
rial for  cars  and  busses. 


1.  TH>njc    Life 

2.  Attractive 

3.  Non-Siip   Surface 


4.  Fireproof 

5.  Sound   Deadence 

6.  Sanitary 


TUCO  PRODUCTS  CORP. 

30  CHCBCH  ST.,  NEW  TORK 
FEOPUDS  GAS  BLDO., 

laa  s.  MicraoAN  ate.,  Chicago 
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INVESTIGATE  THE  MANY  ADVANTAGES: 


Commonwealth  Trucks  do  a  real  job  in  any  service 
because  they  are  specially  designed  for  modern 
operating  conditions.  For  high  speed,  interurban, 
or  city  service  they  offer  you  many  advantages. 
Learn  about  their  features  and  how  they  will  save 
money  for  you. 


Cast  steel  frames,  including 
cross  and  end  transoms,  a 
single  strong  unit. 

Pedestals  cast  integral  with 
frame.  Removable  hardened 
spring  steel  liners  protect  them 
from  wear. 


COMMONWEALTH  TRUCKS 

^=^^zii=-  "SWINQ  MOTION  TYPE''  =z=z==^=: 


GENERAL    STEEL 

GRANITE  CITY.  ILL. 


CASTINGS 


CORPORATION 

EDDYSTONE,  PENNA. 
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Stucki  Side  Bearings 


SPECIAL  CARBON  BTBBL 
HEAT  TREATEn 


LARGE   WEAR   SURFACES 

FREE   ROLLER 

ONLY   TWO   PARTS 


A.  STUCKI  CO. 

OLIVER  BLDG.,  PITTSBURGH,  PA. 

Canadian  Representative 
The  Holden  Co.»  Ltd.,  Montreal,  Canada 


^^  LARGE 

PROFITS 

I  INTERNATIONAL 
\    BUS  REGISTERS 

provide     a     positive 
fare  checking  system 
enabling  you  to  turn  more 
of  your  income  into  actual 
money  in  the  bank. 

Eliminates  errors, 
disputes,    losses 

International    Bus    Regis - 

I  ters  can  show  you  results 

I  as  soon  as  you  put  them  to 

work.     When  you  stand- 

[  ardize  on  them  you  have 

I  solved    all    previous    fare 

I  checking       disadvantages. 

[  Investigate    the    low    first 

I  cost — the  long  life  due  to 

I  indestructible     parts     and 

I  other  features  that  make 

I  Internationals  the  modern 

I  fare  register. 

I      The  International  Register  Co. 
I  17  South  Throop  St.,  Chicago 


Write 

for 

Complete 

Details 


• 

SENT 

ON 

10  DAYS 

FREE 

Trial 


^imiiiiiiiiuiiiHiiiMiiiiminiimiimiiimiimiiiMmiimimiiimmiimiuminimiiimiiMiiniiMimiiiniM  r  ,MiMiiMiiMiiniiiMiiirMiiniiimiMiiiiMiiiinimiMiiiiiinniMniiiiipiitiintiiiMiiiiinimntiiiiiiiiMimiinmiiimimniiiiniiiuiiMii^^^ 


60 


ELECTRIC  RAILWAY  JOURNAL 


June,  1931 


)S.<Si*    4>    <tj>~^      -^" ■r    JSW  "        *v      H-i.-^ 


-  'Jg^i^i<^  «'>  ^<C'^>£>U  >- '  >''^^J'te«Mi^'>j£,^^:,i^'ix;<^%;!.^r^:li.^&^^M£:i^^ 


ENGINEERS  a«^  CONSULTANTS 


ALBERT  S.  RICHEY 

ELECTRIC   RAILWAY    ENGINEER 
WORCESTER.   MASSACHUSETTS 


EXAMINATIONS 

REPORTS-APPRAISALS- RATES 

OPERATION-SERVICE 


WALTER  JACKSON 

Consultant  on  Fares 
and  Motor  Buses 

The  Weekly  and  Sunday  Pass 
Differential  Fares — Ride  Selling 

Suite  6-A 
616  E.  Lincoln  Ave.,  Mt.  Vernon.  N.  Y. 


R.  F.  KELKER.  JR. 
ENGINEER 

20  NORTH   WACKER   DRIVE 

CHICAGO 

TRANSIT  DEVELOPMENT 

OPERATING  PROBLEMS 

TRAFFIC  SURVEYS 

VALUATIONS 


SANDERSON  &  PORTER 
ENGINEERS 

for  the 

FINANCING— REORGANIZATION 
—DESIGN— CONSTRUCTION 
of 

INDUSTRIALS  and 
PUBLIC  UTILITIES 

Chicago       New  York       San  Francisco 


ALLIED  ENGINEERS.  Inc. 


Engineers  and  Constructors 


20  Pine  Street 
New  York 

Transportation  Examinations 
and  Reports 


C.  B.  BCCHANAN,  Prnldent 

W.  H.  PRICK,  JR.,  8«e'7-Treu. 

fOftS  r.  l.\YVa.   Tiee-PrnideBt 

Buchanan  &  Layng 
Corporation 

Engineering  and  Management, 

Construction,  Financial  Reports. 
Traffic  Surveys  and 

Equipment  Maintenance 


BAI.TIMOKR 
M    FIrat    National 
Rank  Rld|. 

Phwne:   Hanover:   2142 


NEW  YORK 
49  Wall  ^<lr•^t 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells 
Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 

Reoriianization  Management 

Operation  Construction 

50  East  42nd  St.,  New  York  City 


The  P.  Edward 
Wish  Service 

50  Church  St..  NEW  YORK 

Street  Railway  Inspectinu 
DETECTIVnS 

m  Stjte  St..  BOSTON 


THE  BEELER 
ORGANIZATION 

Engineers  and  Accountan  ts 

JOHN  A.  BEELER,  DIRECTOR 

Traffic  —  Traction 

Bus- Equipment 

Power-  Management 

Appraisals    Operating  and 

Financial  Reports 

Currant  Issue  LATE  NEWS  and  FACTS 
fre«  on  request 

52  Vanderbllt  At'enue,  New  York 


J.  ROWLAND  BIBBINS 

CONSULTING  ENGINEER 
TRANSPORTATION 

UTILITIES 

Transit-Traffic  Development  Surveys. 
Street  Plans,  Controls,  Speed  Signals. 
Economic  Operation,  Schedule  Analy- 
ses,    Bus     Co-ordination,     Rerouting. 


Budgets,    Valuation, 
Ordinances. 


Rate    Cases    and 


EXPERIENCE  IN  36  CITIES 

2301   Connecticut  Avenue 
Washington.  D.  C. 


Byllesby  Engineering 

and  Management 

Corporation 


231  S.  La  Salle  Street,  Chica|(o 
New  York    Pittsburgh    San  Francisco 


JULY 
ISSUE 

Closes  June  19th 

Early  receipt  of  copy  and 
plates  will  enable  us  to  serve 
you  best — to  furnish  proofs 
in  ample  time  so  change.;  or 
corrections  may  be  made  if 
desired. 
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EABCIIOGHT  OECTION 


EMPLOYMENT  :  BUSINESS  :     OPPORTUNITIES    I    EQUIPMENT- USED  or  SPECIAL 

INFORMATION: 


UNDISPLAYED— RATE  PER  WORD 
Positions  Wanted.  5  cents  a  word,  minimum 
$1.00   an  insertion,   payable  in   advance. 
Positions    Vacant    and    all    other    classifica- 
tions,   excepting-   Equipment.    10   cents   a 
word,    mininuini    chargre    $2.00. 
Proposals.   40   cents   a  line  an   insertion. 


Box  Numbers  in  care  of  our  New  York. 
Chicago  or  San  Francisco  oCaces  count 
10   words  additional  in   undisplayed  ads. 

Discount  of  10%  if  full  payment  is  made  in 
advance  for  four  consecutive  insertions  of 
undisplayed  ada  (not  including  proposals) . 


DISPLAYED — RATE  PER  INCH: 

1  inch    $6.00 

2  to  3  inches 5.75  an  inch 

4  to  7  inches 5.60  an  inch 

Other  spaces  and  contract  rates  on  request. 
An  advertising  inch,  is  measured  vertically 

on  one  column.  3  columns — 30  inches — 
to  a  page.  RJ. 


COPY    FOR    NEW   ADVERTISEMENTS    ACCEPTED    UNTIL    3    P.    M.    ON  THE  20TH  FOR  THE  ISSUE  OUT  THE  FIRST  OF  THE  FOLLOWING  MONTH 
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DISMAXTLIIVG? 

Let  us  handle  this  for  you.  We  specialize  in  buying  and 
dismantling  entire  railroads,  street  railways,  industrial 
and  public  service  properties  which  have  ceased  operation. 
We  furnish  expert  appraisals  on  all  such  properties. 

Consult  us  also  about  New  and  Relaying  Rails — all 
weights  and  sections.    You  will  like  our  service. 

The  Perry,  Buxton,  Doane  Company 

(CtplUl    $1, too. 000. 00) 

Boston  Office,  P.  O.  Box  5253,  Boston,  Mass. 
Pacific  Sales  Office— Failinf   Buildinc,   Portknd,  Ore(an 
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TO  HELP  YOU 

Get  Whatever  You  Need 
"Searchlight"  Advertising 


FOR  SALE 

4 — Single      Truck,      Double      End.      Safety 

Pansen^er  Cars,  5  ft.  grauge. 
1 — Sinple  Track,  right  hand,  BranchoB  82 

lb.,  50.7.  50  ft.  radius. 
Prices,   details,   pictures  "etc."  tcill   be  tttrnistied 
upon  request. 

J.   LESTEB  BUTLER,  PurchaslnE  Aient 
City  Hall,  City  of  South  Jacksonville,  Fla. 


POSITION  WANTED 


MASTER  Mechanic.  20  years'  service  street  and 
intprurban  cars  and  busses  overhaulingr.  and 
maintenance  of  equipment.  Salary  and  location 
secondary.  PW-347,  Electric  Railway  Journal, 
520   No,  Michigan  Ave.,  Chicago,  111. 


BUSINESS   OPPORTUNITIES 

A  BUSINESS  opportunity  advertisement  placed 
in  this  column  will  be  read  by  over  6,000 
men  actively  engraged  in  the  Electric  Railway 
field.  Place  your  advertisement  here,  if  you 
need  capital  to  finance  a  project?  If  you  wish 
to  buy  or  sell  property  pertalninw  to  the  Rail- 
way industry.  If  you  wish  to  finance  some  rail- 
way project,  etc.  You  will  find  it  pays  to  tell 
your  story  here.  Send  your  advertisement  to 
the  Searchlight  Dept.,  Tenth  Ave.  at  .30th  St. 
New  York. 


FREE  BULLETIN 


LIQUIDATION  SALE  —  Equipment  of  United 
Fuel  &  Supply  Company,  steam  operated  loco- 
motive crane,  standard  and  broad  gauge,  portal 
pier  type  cranes,  crawler  cranes,  buckets,  loaders, 
bins  an<l  locomotive.  16-page  illustrated  book- 
let, giving  complete  description,  available  on 
request  to  Industrial  Plants  Corpn..  Columbian 
Bldg.,    Columbus,    Ohio. 

^■IMIIIt(|||l|||H,||||ii||||,||i„|||||||||||,|||,„||„||„,|||„„|„„||,,,„„,,„|„,,, „,,,,, ,„,,.^ 

Electric  Locomotives 

i  600    volt    Electric    Locomotives — speci-     | 

i  fieations.  photogrraphs  and  price  on  re-     i 

i  quest.     Immediate  delivery.  = 

I  HYMAN-MICHAEL8   COMPANY  1 

I        20  N.  Wacker  Drive  Bldff..  Chicago.  IlL         | 


Saving  is  a  good  habit,  BUT — 

Why  Save  Things  You'll  Never  Use? 


WHY  let  Mother  Nature  grow  grass  be- 
tween the  wheels  of  replaced  cars?  Why 
pile  up  rails,  shop  equipment,  power  plant 
equipment,  line  equipment,  car  appliances,  road 
building  material,  etc.,  etc.,  you  will  never  use  again? 

TODAY  you  can  turn  them  over  at  a  fair  price. 
Is  it  not  the  better  part  of  good  horse-sense  to  dispose 
of  them  NOW? 

6000  other  electric  railway  men  will  see  your  ad- 
vertisements of  used  or  surplus  equipment  and  ma- 
terials here — in  the  Searchlight  Section  of  their 
business  paper. 

Some  of  these  men — officials  or  executivet  of  other 
lines  in  other  parts  of  the  country  and  operating 
under  different  conditions — can  use  what  you  no 
longer  need.     For  an  insignificant  investment  you 


can  tell  these  others  what  you  have.  And  they 
will  buy. 

One  "Searchlight"  advertiser  wrote,  "We  can  cheer- 
fully recommend  the  Searchlight  Section  as  a 
wonderful  medium  for  reaching  buyers  of  rails  and 
equipment."  Another — "The  strongest  proof  that 
your  'Searchlight'  finds  its  way  to  many  readers  is 
shown  by  the  numerous  letters  we  have  received  in 
answer  to  our  recent  ad." 

Let  us  tell  you  the  cost  of  advertising  your  used  or 
surplus  equipment  and  materials  in  the  Searchlight 
Section.  Just  address  a  list  of  what  you  have  to  dis- 
pose of  to  the 

Searchlight  Department 

ELECTRIC  RAILWAY  JOURNAL 

Tenth  Ave.  at  36th  St..  New  York,  N.  Y. 
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ALPHABETICAL   INDEX 

This  index  is  published  as  a  conreuieQce  to  the  reader.  Every 
care  is  taken  to  make  it  accurate,  but  Bteetric  Sailtoai/ 
Journal   aasumee   no   responaibilUy   for  errors  or   omiseiona. 


Rolling  stock 

in  the  repair  shop 

adds  no  profits 

1ET  us  help  you  speed  up  repairs  and 
^  get  cars  and  buses  back  into  service 
more  quickly  because  rolling  stock  in  the 
repair  shop  adds  no  profits  to  the  balance 
sheet. 

Operators  of  surface  lines  and  buses  have 
discovered  that  one  sure,  certain  way  to 
lower  maintenance  costs  is  to  use  Oakite 
materials  and  methods.  Exacting  tests 
have  proved  that  these  modem  materials 
clean  quickly  and  effectively,  and  are  safe 
to  use  and  handle.  In  addition  and  equally 
important,  is  the  fact  that  these  materials 
are  economical  to  use. 

Take  advantage  of  the  practical  and  wide 
experience  of  Oakite  Service  Men  and 
make  it  a  part  of  your  maintenance  per- 
sonnel. All  users  of  Oakite  materials  are 
entitled  to  this  service,  without  cost  or 
expense.  It  is  a  service  that  has  enabled 
many  electric  railway  companies  to  save 
considerable  money  and  improve  their 
maintenance  work. 

Tell  us  your  problems  or  ask  for  our  Service 
Man  in  your  locality  to  call. 

Oakite  Service  Men,  cleaning  specialists,  are  located  in 
the  leading   industrial  centers   of  the    U.  S.  and   Canada 

Manufactured  only  by 
OAKITE  PRODUCTS,  INC.,  28B  Thames  Street,  NEW  YORK.  N.  Y. 

OAKITE 


T«ADC    MAff*    AI4 


Industrial  Qeaning  Materials  aixi  Methods 


Page 

Allied  Engineers   60 

American  Bridge  Co 54 

\nierican   Car  Co Third  Cover 

\nierican    Steel    Foundries    11 

American  Steel   &  Wire  Co 19 

leler  Organization  60 

l'.i:ndix-Westinghouse   Automotive  Air  Brake   Co 46 

JJcthlehem    Steel    Co 64 

Bibbins,  J.  Roland   60 

Brill  Co.,  The  J.  G Third  Cover 

Buchanan   &   Layng   Corp 60 

Byllesby  Eng.  &  Manag.  Corp 60 

Carey    Co.,    The    Philip    36 

Carnegie   Steel    Co 23 

Cities   Service   Co 37 

Collier,    Inc.,    Barron    G 39 

Consolidated  Car  Heating  Co 57 

Dayton  Mechanical  Tie  Co.,  The   20-21 

Efficiency  Products  Corp 52 

Electric  Railway  Improvement  Co 53 

Electric  Service  Supplies  Co 5 

Electric   Storage   Battery   Co 33 

General  Electric  Co 14 

General  Leather  Co 57 

General  Motors  Truck  Co Insert  27-30 

General   Steel   Castings   Co 59 

Globe  Ticket  Co 31 

Goodyear  Tire  &  Rubber  Co 16-17 

Hemingrav   Glass    Co 56 
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Heywood-Wakefield   Co 55 

Illinois   Steel   Co 32 

International    Motor    Co Back    Cover 

International  Register   Co.,  The 59 

Jackson  Lumber  Co 50 

Jackson,  Walter    60 

Karpen  &  Bros.,  S Insert  47-48 

Kelker,  Jr.,  R.  F 60 

Kuhlman  Car  Co Third  Cover 
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Louisville  Frog,  Switch  &  Signal  Co 56 


Jintc,  1931 


ELECTRIC  RAILWAY  JOURNAL 


63 


Page 
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Mica   Insulator  Co 34 

Nachod  and  U.  S.  Signal  Co 54 

National    Bearing    Metals   Corp 63 

National    Brake    Co.,    Inc 15 

National    Pneumatic    Co 7 

National  Tube  Co 41 

Oakite    Products,    Inc 62 
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Reo  Motor   Car  Co 10 

Richey,  Albert   60 

Russell,  Burdsall  &  Ward  Bolt  &  Nut  Co 49 

S.K.F.   Industries,  Inc 42 

Safety   Car   Devices    Co 22 

Sanderson  &  Porter  60 
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Standard   Oil  Co.   (Indiana) 24-25 

Standard  Oil  Co.  of  New  York 40 

Standard  Steel  Works  Co 38 

Star   Brass   Works,   The    57 

Stuck!  Co.,  A 59 

Taylor-Wharton  Iron  &  Steel  Co 51 

Texas   Co.,   The    18 

Timken-Detroit  Axle  Co 35 

Timken    Roller    Bearing    Co 26 

Toledo   Pressed   Steel   Co.,   The 55 
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Union  Metal  Mfg.  Co.,  The  44 

Union  Switch  &  Signal  Co S3 
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"More-Jones"  Trolley 
Wheels  and  Harps 


'Tiger"   Bronze   Axle   and 
Armature  Bearings 


'Armature"  Babbitt  Metal 


The  "Vigne"  Bimetallic 
Armature  Bearing 


♦  ♦  ♦ 

NATIONAL 

ELECTRIC 

RAILWAY 

SPECIALTIES 


Our  specialties  have  been 
tested  under  all  conditions. 
Therefore,  they  will  admira- 
bly and  economically  meet 
your  requirements.  Also  you 
are  saved  the  trouble  and  costs 
of  making  frequent  tests  to  at- 
tain satisfactory  results.  Take 
advantage  of  our  experience. 


NATIONAL 


Bearing  Metals 


Corporation 


New  York,  >J.  Y. 
Meadvillc.  Pa. 


ST.  LOUIS,  MO. 

Jenier  City.  N.  i. 
Portsmouth,  V». 


PittsbnrKh.  Pa. 
Bt.  Paal,  Hinn. 
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WHEELS 

that  are  strong, 
safe  and  durable! 


Wheels  for  electric  railway  cars  must  be  good  wheels.  Only 
wheels  made  of  the  best  steel  by  the  most  modern  methods 
stand  up  under  the  severe  operating  conditions  encountered 
today.  That  is  why  so  many  electric  railway  executives  are  turn- 
ing to  Bethlehem  Wrought  Steel  Wheels. 

Strength,  endurance  and  wear^iig  qualities  are  worked  into 
Bethlehem  Wrought  Steel  Wheels  during  the  process  of  manu. 
facture.  Five  distinct  forging  and  rolling  operations  are  required 
to  make  a  Bethlehem  Wheel.  The  forging  gives  the  metal 
density  and  toughness.  The  rolling  produces  a  refinement  in 
grain  structure  with  a  corresponding  increase  in  strength  and 
ductility.  Each  wheel  is  thoroughly  tested  and  inspected  at 
every  step  throughout  the  process  of  manufacture. 

In  addition  to  their  endurance  and  wearing  qualities  Bethlehem 
Wrought  Steel  Wheels  for  electric  railway  service  have  a  liberal 
margin  of  safety.  The  buyer  may  rest  assured  that  he  will 
receive  from  each  Bethlehem  Wheel  many  thousands  of  miles 
of  trouble-free  service. 

BETHLEHEM    STEEL    COMPANY,    General    Offices:    Bethlehem,    Pa. 

District  Offices:   New   York,   Boston,    Philadelphia,   Ballimore,   Washington,   Atlanta, 
Buffalo,  Pittsburgh,  Cleveland,  Cincinnati,  Detroit,  Chicago,  St.  Louis 

Pacific  Coast  Distributor:  Pacific  Coast  Steel  Corporation,  San  Francisco,  Los  Angeles, 

Seattle,  Portland,  Honolulu 

Export  Distributors:  Bethlehem  Steel  Export  Corporation, 
25  Broadway,  New  York  City 

BETHLEHEM 
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3riil  T?aUe4^  Buses 


"Unqualified 
Approval 
in  Rockford" 


The  cliange  to  trolley  buses 
in  Rockford  "met  with  un- 
(]u;ilifictl  approval,  with 
many  favorable  comments," 
according  to  A.  P.  Lewis,  Manager  of 
Transportation,  Rockford  Electric  Com- 
pany. 

Reliability     in     maintaining     11.5     m.p.h. 
schedule  with  average  of   1 1   stops  and  3 


right  angle  curves  to  the  mile,  quiet  oper- 
ation, rider  appeal,  long  life  and  saving 
in  operating  costs  from  4  to  5.6  cents  per 
mile,  are  the  advantages  demonstrated  by 
the  trolley  buses  in  Rockford,  said  Mr. 
Lewis. 


THE  J.  G.  BRILL  COMPANY 

PHILADJa^l^l  1 1 A 
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Traction  Company  of  Johnson  City,  Tenn. 
Selects  Mack  Small-Capacity  Buses 


le  jonnson  Oty^raMori  CSffi]^iiii^1hSlsted  upon  dfteritiglth'ansportation 
equal  to  that  expected  in  the  more  congested  areas.  They  required  small- 
capacity  buses  but — they  insisted  upon  large-capacity  standards  of  qualit) 
and  performance. 

In  studying  the  difFerent  makes  available,  they  naturally  considered  the 
new  Mack  Model  BG,  and  found  Mack  large-capacity  standards  were  now 
available  in  a  small-capacity  bus.  The  Model  BG  met  every  requirement 
so — Johnson  City  Traction  Company  purchased  five. 

Mack  Model  BG  long  life,  reliability,  low-cost  depreciation  and  low  main? 
tenance  will  assure  increased  profits  for  Johnson  City  as  surely  as  othe? 
Mack  Models  always  have  in  larger-capacity  service. 

If  you  are  thinking  of  buying  small-capacity  buses,  get  the  facts  on  this 
completely  Mack-built  bus.  It's  a  six — designed  to  handle  21  seated  pas- 
sengers profitably  in  city  service  or  17  passengers  for  parlor  car  service. 
No  longer  is  it  necessary  to  accept  inferior  equipment  for  your  small- 
capacity  light  routes. 

Mack  Trucks,  Inc. 

23  Broadway  New  York 


THERE    IS    A    MACK    FOR    EVERY    ECONOMIC    NEED 

1  -       1   O 
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— the  Trolley  Bus  Era 


in 


♦    ♦ 


—  CHICAGO 

—  DETROIT 

—  SALT  LAKE  CITY 

—  NEW  ORLEANS 

—  BROOKLYN  — 

Westinghouse-equipped 
Trolley    Buses    Serve 


OUT  of  the  darkness  of  the  past  zooms  the  Trolley  Bus 
bringing  in  its  wake  new  possibilities,  new  opportunities 
to^the  riding  public  and  to  electric  railway  operators. 

The  accepted  public  preference  for  the  modern  Trolley  Bus  in 
many  cities  of  the  United  States,  certified  economic  Trolley  Bus 
operation  from  prominent  operating  companies,  nation-wide 
interest  in  this  modern  tool  of  transportation — all  mark  1931 
as  the  era  of  the  Trolley  Bus. 

Westinghouse  equipment  for  the  Trolley  Bus,  the  Gas-electric 
Bus,  and  the  Street  Car  represent  the  most  efficient  and  pro- 
gressive designs  for  every  character  of  service. 

Utilize  the  Trolley  Bus,  the  Gasoline  Bus,  the  Gas-electric  Bus, 
and  the  Street  Car  wherever  best  suited.  Each  performs  a  service 
distinctly  its  own. 


Service,  troTTipt  and  efficient,  hy  a  coast -to -coast  chain  of  well- equipped  shops 


Westinghouse 
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il<ntRrs  Bi-CK 

Engineering  EUlltor 
<lEOROB  J.   MArMlllBAT 
C'r-irFORii  A.  FAfHT 
CHaRLBS  J.  HOGUI 

■J.  W.  McClot 

Lovis  F.  Stoll 

Publishing  Dirertor 


Electric  Railway 
Journal 

Conaolidation  of 
tytreet  Railway  Journal  and  Electric  Railway  Revietc 


A  McGratc-HiU  Publication—Established  1884 


Vol,  75,  No.  7 


1931 

Ottlcial    correspondent    in    Ihe    United    States   for 

I'nion    International    <le   Tramways,    de    Chemlns 

de  fer  d'lnteret   loral   et  de  Transports  Publics 

Automobiles. 

Nbw  York  District  tiffiee.  285  Madieon  Avenue 

Washington.  Sational  Prenf,  Building 

Chicago.  520  Sorth  Michigan  Avenue 

Philadbi-I'HIA,  IfiOO  Arch  Street 

("LKVELAND.  oOl  (luardUtn  RuiUlino 

Boston.  11,27  Htatler  Building 

Gkeentille,  S.  ('..  1301  WoodAide  Building 

Detroit.  2-257  (lenernl  Mntors  Building 

St.  ljni%,  1556  Bell  Telephone  BuUdeng 

SAN  FRANCISCO.  S85  MtJiXiun  Street 

Los  Anoeles,  fi32  Cham-her  of  t'ontmeree  Bldg. 

London,  Aldwyrh  Home.  AUhcych.  London,  W.C.i 

Puhliahe<I  monthly,  with  one  additional  Con- 
vention Number  during  the  year.  $.1  per  year. 
3')  rents  per  copy.  Entered  as  sewnd-clasa 
matter.  June  23.  1908.  at  the  Post  Office  it 
New  York.  N.  Y..  under  the  Act  of  Marrh  3. 
1879.     Printed  in  V.   S.   A. 


Ser^d  Them  In  I 

MAINTENANCE  MEN— 
the  last  period  of  the  Elec- 
tric Railway  Journal  Mainte- 
nance Contest  closes  July  31. 
Only  one  month — hut  ample  time 
to  enter  your  descriptions  of  new 
devices  and  methods  for  the 
competition.  And  rememher,  an 
individual  cash  prize  of  $100  will 
be  awarded  for  the  best  item  sub- 
mitted during  the  year,  in  addi- 
tion to  the  $25  quarterly  prizes 
for  each  of  the  four  division.s — 
rolling  stock  and  shops,  way  and 
structures,  electric  and  line,  and 
buses  and  garages.  Have  you 
some  "winning"  ideas  ?  Then 
send  them  in  at  once  ! 
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Vulcan  Rail  Grinder 


Eureka  Radial  Rail  Grinder 


Imprnred    At  Ins    Rail   Grimier 


What  price 
savings  ? 


TTOW  much  will 
you  pay  to  cut 
track  maintenance 
costs  four  thousand 
dollars? 

It  will  cost  less  than 
you  offer  if  you  keep 
enough  of  these 
modern  track  main- 
tenance tools   busy. 
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''oarers  chjen'^ 
iMIP  COAPPESSOP  VALUE 


JUST  as  the  old-time  baker  threw  in  an  extra  bun  for  good  measure,  so  the  builders 
of  Westinghouse-National  Air  Compressors  add  extra  value  to  the  machines  they 
build  .  .  .  They  save  valuable  space  for  the  user  by  designing  compact  machines  that 
are  driven  direct  by  the  motor  or  through  efficient  herringbone  gearing  .  .  .  they  save 
installation  cost  by  making  complete  self-contained  machines  that  need  no  elaborate 
foundation  nor  require  extensive  auxiliary  apparatus  •  .  .  they  save  operating  expense 
by  providing  complete  Automatic  Control  of  distinctive  type — which  insures  that  the 
power  consumed  will  be  in  proportion  to  the  air  compressed  .  .  .  they  save  mainte- 
nance expense  by  building  durable  machines  that  will  operate  for  a  score  of  years  with 
minimum  time  and  material  for  attention  and  upkeep) — thus  maintaining  the  note- 
worthy tradition  of  "Quality  Machines  for  Quality  Service"  .  .  .  Sizes  range  from 
2-2"  to  700  cu.  ft.  displacement — for  power  house,  car  barn,  or  shop  .... 

WESTINGHOUSE  TRACTION  BRAKE  CO. 

Industrial  Division  .   ,   .  Pittsburgh,  Pa. 


WESTINGHOUSE- 

NATIONAL 

Air  Compressors 


ELECTRIC  RAILWAY  JOURNAL 


July.  1931 


eveLan 

adopts  0-B  Trolley  Wheels 


A  Cleveland  Railways  Company  car 
receives  its  five -inch  O-B  Wheel 
equipment  and  leaves  the  barn.  This 
equipment  is  identical  with  that  which 
averaged  20,785  miles  for  twelve 
wheels. 


In  a  never-ending  search  for  methods  and  materials  which 
effect  reductions  in  operating  costs,  Cleveland  Railways  Company 
last  August  started  scientific  tests  on  five  different  makes  of 
trolley  wheels.  The  tests  were  for  the  purpose  of  establishing 
definitely  which  would  deliver  the  most  mileage  per  dollar  of 
cost. 

Among  others,  twelve  five-inch  and  twelve  six-inch  O-B  Wheels 
were  installed  on  cars  of  approximately  50,000  pounds  weight. 
The  St.  Clair  Ave.  line  was  the  proving  ground,  and  it  operates 
with  a  600-volt  current. 

The  tests  continued  through  the  fall  months,  into  the  sleet  andl 
and  snows  of  winter,  and  finally  were  concluded  near  the  end 
of  March.  Accurate  records  were  kept  on  the  performance  oq 
each  individual  wheel.     The  records  for  the  O-B  Wheels  were: 

O-B  Five-Inch  Wheels 

Average  number  of  days  in  service      -  -      1624 

Maximum  mileage  obtained        -       -  -     27,125 

Minimum  mileage  obtained      -        -  -        16,711 

Average  mileage  for  twelve  wheels     -  -    20,785 

O-B  Six-Inch  Wheels 

Average  number  of  days  in  service    -  -         192 

Maximum  mileage  obtained     -        -  -        28,020 

Minimum  mileage  obtained         -       -  -     20,841 

Average  mileage  for  twelve  wheels     -  -   24,407 

Cleveland  adopted  O-B  Five-Inch  Wheels  and  more  than  four , 
hundred  cars  have  already  been  converted.    That  the  change  is 
made  at  this  time  is  excellent  evidence  both  of  the  money-savins 
performance  of  O-B  Wheels  and  of  the  foresightedness  of  the 
officials  involved  in  the  decision. 


Porcelain  Insulators 


Line  Materials 


Rail  Bonds 


Car  Equipment 


Trolley  Bus  Equipment 


Headlights 


Car  Couplers 
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Cashing  In  On  Last  Years'  Foresight 


Dozens  of  overhead  superintendents  are  today  congratulating 
themselves  on  the  foresight  which  last  year  prompted  them  to 
install  section  insulators  with  renewable  underruns.  The  money 
and  the  labor  they  are  saving  merely  by  replacing  worn  units, 
instead  of  having  to  buy  and  install  new  insulators,  is  especially 
opportune  just  now. 

That's  the  important  advantage  of  0-B  Renewable  Underrun, 
Section-Insulators!  After  they  are  installed  in  the  overhead 
they  are  permanent.  No  time-consuming,  schedule-interrupting 
fussing  with  block-and-tackle  is  necessary.  To  be  sure,  the 
fibre  center  runners,  the  end  runners,  and  the  cam  and  arcing 
tips  wear  out.  But  the  beam  doesn't  wear,  and  it  stays  in  place 
year  after  year  without  attention. 

When  the  underrun  portions  wear  out  it  is  a  simple  matter  to 
renew  them.  By  removing  two  bolts  any  or  all  units  may  be 
replaced  with  new  parts.  The  cost  of  the  parts  is  small,  the 
operation  is  not  difficult,  and  schedule  interruptions  are  practi- 
cally negligible. 

Officials  who  plan  ahead  will  recognize  the  desirability  of  con- 
sidering next  years'  operating  costs  when  specifying  the  mate- 
rials to  be  used  this  year.  Their  foresight  will  tell  them  that 
additional  profits  which  accrue  from  lower  costs  will  be  just  as 
welcome  at  that  time  as  they  are  now.  And  further,  that  a  re- 
duction in  costs  has  an  even  greater  influence  on  net  profits 
than  a  corresponding  increase  in  revenue. 

Among  such  men,  0-B  Renewable  Underrun,  Section-Insulators 
will  be  favored  because  they  give  the  greatest  service  per  dollar 
of  cost. 


A  large  property  in  a  midivestern 
city  has  bought  and  installed  more 
than  1600  of  this  type  of  insulator 
during  the  past  year.  Such  foresight 
is  invariably  reflected  in  lower  oper- 
ating costs. 


Ohio  Brass  Company 


Mansfield, 

Canadian  Ohio  Brass  Co.  Limited 


Ohio,  U.  S.  A. 

Niagara  Falls,  Ontario,  Canada 


New  York  •  Philadelphia  •  Boston  ■  Pittsburgh  •  Chicago  •  Cleveland  •  St.  Louis  •  Atlanta  •  Dallas  •  Los  Angeles  •  San  Francisco  *  Seattle 
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HUNTER- KEYSTONE 


SIGNS 


Avoid  delays — 
tell  them  where  youWe 


going 


♦  ♦  ♦ 


Hunter-Keystone  illuminated  destination  signs  "tell  the  public 
where  you're  going."  They  advertise  your  service  and  your 
different  routes.  They  make  easy  the  re-routing  of  cars  and 
buses  and  give  them  a  business-like  appearance. 

The  curtains  used  in  Keystone-Hunter  signs  under  usual  serv- 
ice conditions  v^^ill  last  for  many  years.  Should  they  become 
dirty  and  soiled  with  misuse  it  will  pay  to  renew  them.  They 
are  continually  selling  your  service — keep  them  right. 

Refer  to  our  catalogs  No.  7  and  No.  9. 

ELECTRIC  SERVICE 

SUPPLIES  CO  Manufacturer 


RAILWAY,  POWER.  AND  INDUSTRIAL 
ELECTRICAL  MATERIAL 


Home  ofti<>e  niul  plant  at  17tli  am)  Canihri^  Sts..  FHIL.X- 
DELPHIA:  nistrirt  offire  at  111  N.  Canal  St..  CHICAGO: 
50  Church  St..  NEW  YORK;  Bessemer  Bids..  Pittsburgh: 
88  Broad  St.,  Boston;  General  Motors  Bids..  Detroit; 
Canadian  Asents.  layman  Tube  and  Supply  Company. 
Ltd.,   Montri>al,   Toronto.   Vaneonver. 
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WHY  TWO  MEN  PER  CAR,  WHEN 
ATLANTA'S  ONE-MAN  CARS  ARE 

35.7%  SAFER 

9%  FASTER 


WITHIN  the  past  five  years,  the 
progressive  Georgia  Power 
Company  converted  80%  of  their 
cars  ror  one-man  operation. 

This  change  resulted  in  a  decrease 
of  35.7%  in  accidents,  a  9%  increase 
in  schedule  speeds  and  a  reduction  in 
operating  costs  sufficient  to  enable 
this  property  to  provide  exemplary 
service  at  a  low  rate  of  fare. 

This  is  further  proof  of  the  econ- 
omy, speed  and  safety  of  the  N.P. 
Automatic  Treadle  Operated  Exit 
Door.  All  of  Atlanta's  one-man  cars 
are  equipped  with  this  device. 

NATIONAL 
PNEUMATIC 
COMPANY 
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O  AUDITORS'  FIGURES  €HE€K 
WITH  TRANSFERS  ISSUED? 


THEY  WILL  IF  YOUR  FARE  SYSTEM 

IS  ENGINEERED— 


aio»cficnci  c«*'^»«»''.  9**'\-**^i 


County  Transportation  Co.,  Inc. 


Gm4  Itf  C*n|ir<u»u)  |M«3U«  frnly  if  ftntnUd 
Mt«blisb«4  lf)n>f*r  point. 


Routes  8-9-11 


o 
o 
o 
o 


a 


HERE  are  many  ways  to  build  up  riding  preference 
and  to  increase  the  number  of  riders.  Modern, 
comfortable  cars  and  buses  provide  plenty  of  value 
for  every  fare.  But — do  your  books  show  that  riding 
privileges  are  being  used  properly — or  abused?  In  other 
words,  do  you  actually  collect  a  fare  for  every  passenger? 

Generally  speaking — There  is  only  one  way  to  make  sure 
that  each  passenger  "pays."  Use  a  protected  numbered 
system  of  fare  control.  This  does  not  mean  a  complicated 
system  at  all.  In  fact,  even  on  very  extensive  properties,  it 
is  possible  to  operate  very  efficiently  on  a  limited  number 
of  ticket  and  transfer  forms. 

Perhaps  your  properly  is  one  of  the  efficient  ones.  And 
yet,  we  are  constantly  showing  operating  executives  how  a 
few  simple  changes  can  save  thousands  of  dollars  annually. 

We  shall  be  glad  to  send  samples  of  many  successful 
transfers  and  tickets,  or  better  yet,  let  us  call  on  you  and 
help  you  plan  a  modern  ticket  system. 


O  L  O  B  E 

TICKET  COMPANY 

PHILADELPHIA 

Factories : 
Philadelphia        Los  Angeles        Boston        New  York        Atlanta 

Sales  Offices: 

Cincinnati       Pittsburgh                                Baltimore        Cleveland 

St.  Louis        Des  Moines 

t'lt-rVtUU    UJI>    ItV  IUiIu.l«/ITj 
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Long  Life  in  a  Severe  Service 


^HE  Interborough  Rapid  Transit  Company 
of  New  York  City  operates  Subway  cars  a 
maximum  of  458  miles  per  day  and  Elevated 
cars  368  miles  per  day,  with  1  minute  and  48 
seconds  minimum  headway  on  the  west  side  • 

during  the  rush  hours.  There  was  a  total  of 
1,324.156,313  passengers  carried  over  its  lines 
during  the  year  ended  December  31st,  1930. 
Safety  and  long  life  are  necessary  conditions  for 
their  rolled  steel  wheels.  They  employ  a  most 
rigid  wheel  specification  and  inspection  system 
which  depends  upon  an  exact  system  of  records. 
Naturally,  only  the  best  of  wheels  are  reordered 
by  this  road.  We  are  proud  to  be  continuously 
supplying  them  with  Standard  Steel  Wheels. 

STANDARD  STEEL  WORKS  COMPANY 

GENERAL  OFFICE  &  WORKS:  BURNHAM,  PENNA. 


CHICAGO 

ST.  LOUIS 

AKRON 

NEW  YORK 

RICHMOND 

PORTLAND 

PHILADELPHIA 

SAN    FRANCISCO 
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Good  Protection 
Is  Good 


Type  JR  circuit  breakers  have 
made  possible  many  improvements 
in  substation  design  and  protection 


Type  JR-36,  10,000-amp.,  600-voll,  high-speed  circuit 

breaker  installed  in  substations  of  New  York  Board 

of  Transportation 
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Short-circuit  curve  of  22O0-kw.,  iOOO-volt  motor- 
generator  set  protected  by  Type  J R  circuit  breaker 
compared  with  curve  which  would  be  obtained 
with  standard  circuit  breaker 


XN  addition  to  the  characteristics  of  the  ordinary  type  of  breaker,  Type  JR  has 
the  following  features: 

•  1.  Extremely  high-speed  opening 

2.  Very  eflfective  rupture  of  arc 

5.  Electromagnetic  tripping  without  mechanical  latches 

4.  Electromagnetic,  pneumatic,  or  manual  closing 

5.  Trip-free  feature  for  closing  under  load 

6.  Discriminating  feature  permitting  selective  tripping 

7.  Self-contained  for  installation  in  any  convenient  location 

Approximately  2500  Type  JR  circuit  breakers  have  been  manufactured  for  the  pro- 
tection of  conversion  apparatus,  feeders,  and  locomotives.  They  are  available  in 
standard  designs  for  direct  current  ranging  from  62  5  to  10,000  amperes  and  from 
600  to  3,000  volts.  For  complete  information,  address  the  G-E  office  nearest  you  or 
General  Electric  Company,  Schenectady,  N.  Y. 
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Enlightened  Attitude  Toward  Labor 
Shown  by  Electric  Railways 

WHILE  a  majority  of  the  employers  of  labor  have 
made  heroic  efforts  to  protect  their  employees  to 
the  greatest  possible  extent  during  the  present  period  of 
depression,  a  minority  have  shown  a  regrettable  inclina- 
tion to  be  hardboiled.  The  latter  appear  to  have  for- 
gotten their  fine  words  of  a  few  years  ago  to  the  effect 
that  an  employee  is  a  human  being — something  more 
than  a  mere  cog  in  the  industrial  machine.  Reduction 
of  operating  expenses  rather  than  fair  treatment  of  em- 
ployees is  now  in  the  forefront  of  their  minds,  with  a  cut 
in  the  personnel  as  the  easiest  way.  For  example,  a 
large  industrial  concern,  which  has  not  reduced  its  divi- 
dend rate,  recently  dismissed  a  substantial  part  of  its 
force  with  the  idea  that  the  discharged  emjjloyees  prob- 
ably would  not  be  able  to  get  work  elsewhere  and  could 
easily  be  rehired  again  when  conditions  improve. 

No  one  can  deny  that  the  position  of  the  employer 
of  labor  in  these  times  is  a  difficult  one.  He  cannot  find 
money  to  meet  his  payroll  by  waving  a  magic  wand. 
Where  there  is  not  work  enough  to  keep  all  the  em- 
ployees busy,  however,  the  work  usually  can  be  divided 
so  that  each  shall  have  a  share  of  it  and  so  retain  a  place 
on  the  payroll.  This  practice  has  been  widely  followed 
in  the  electric  railway  industry.  Considering  the  serious- 
ness of  the  general  depression,  the  transportation  busi- 
ness has  held  up  well.  Its  problem  of  keeping  em- 
ployees at  work  has  not  been  so  acute  as  it  has  in  most 
other  industries.  Nevertheless,  revenues  have  been  con- 
siderably curtailed,  and  the  industry  has  had  to  reduce 
expenses  as  much  as  possible.  On  many  properties  the 
working  day  has  been  shortened  and  fewer  days  per  week- 
are  being  worked  by  the  individual  employee.  There 
has  been  a  slight  decline  in  the  total  number  of  persons 
employed  in  the  industry,  but  this  has  been  brought  about 
largely  by  natural  causes.  Vacancies  created  through 
employees  leaving  the  service  have  not  been  filled.  In 
only  a  few  instances  has  it  been  necessary  actually  to 
dismiss  any  considerable  number  of  employees  because 
of  lack  of  work. 

That  the  good  record  of  the  electric  railways  in  retain- 


ing their  employees  has  been  made  at  some  sacrifice  on 
the  part  of  the  companies  is  indicated  by  the  reduction 
in  net  income  figures.  In  the  long  run,  however,  this 
sacrifice  will  undoubtedly  prove  to  have  been  well  worth 
while.  Good  relations  between  employer  and  employee 
cannot  be  built  on  a  mathematical  formula.  Mutual 
understanding  of  each  other's  problems  is  essential,  as 
well  as  mutual  consideration  of  the  difficulties  involved 
in  the  solution  of  these  problems.  By  showing  such 
understanding  and  consideration  in  these  troubled  times, 
the  electric  railways  are  building  soundly  for  the  future. 


Hope  Triumphs  Over  Experience 

in  Oregon  Commission's  Pronouncement 

TJASING  its  action  on  the  theory  that  a  lower  fare 
-L*  will  attract  enough  additional  patronage  to  maintain 
or  increase  revenue,  the  Public  Service  Commission  of 
Oregon  has  ordered  the  Pacific  Xorthwest  Public  Service 
Company  of  Portland  to  reduce  its  fares.  Under  the  new 
rate,  which  among  other  things  reduces  the  cash  fare 
from  10  to  7  cents,  there  will  have  to  be  a  32  per  cent 
increase  in  traffic  to  maintain  current  levels  of  revenue. 
Certainly  that  is  something  to  ponder.  As  President 
Griffith's  comment  indicates,  the  theory  of  the  commis- 
sion is  not  reasoning  in  the  light  of  experience,  but  is 
rather  another  instance  of  the  triumph  of  hope  over 
experience. 

The  issue,  however,  goes  deeper  than  rates.  Net  earn- 
ings of  only  $59,853  in  1930  testify  to  something  amiss 
more  serious  than  that.  Since  the  company  has  not  for 
a  long  time  earned  anything  like  a  reasonable  return  on 
the  investment,  the  case  takes  on  the  aspect  of  several 
similar  situations  in  that  the  matter  of  valuation  is  not 
involved.  Whether  one  accepts  the  $20,708,069  value 
of  reproduction  cost  new  as  found  by  Carey  &  Harlan, 
or  the  reproduction  cost  new  of  $11,787,299  fixed  by 
that  firm  when  taking  depreciation  into  account,  the 
order  of  the  commission  is  out  of  line  with  realities. 

As  a  political  gesture,  the  commission's  action  may  be 
effective  but  adverse  economic  conditions  are  not  cor- 
rected by  political  gestures.     Portland  needs  an  entirely 
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new  deal — it  needs  a  new  deal  under  tranchise  terms 
that  will  eliminate  burdens  now  unbearable,  one  that  will 
permit  the  system  to  be  recast  and  rebuilt  in  the  light  of 
experience  elsewhere.  This  is  a  large  order,  but  it  is  to 
be  hoped  that  the  way  out  will  be  found  before  irre- 
parable damage  has  been  done. 


Times — and  Automotive  Engineers — 
Do  Change 

MUCH  clamor  has  been  raised  from  time  to  time 
against  the  street  car  because  of  the  necessity  for 
running  on  fixed  tracks,  its  inability  to  turn  out  of  its 
path  to  pass  other  vehicles,  get  out  of  the  way  of  obstruc- 
tions, or  draw  up  to  the  curb.  It  is  a  matter  of  some 
surprise,  therefore,  to  learn  that  the  three  new  vehicle 
lanes  on  the  Queensboro  Bridge  in  New  York  City  as 
well  as  on  other  bridges  there,  have  tracks  constructed  in 
such  a  manner  as  to  keep  automobiles  in  line.  These 
tracks  consists  of  grooves  2  in.  deep,  and  look  consider- 
ably like  the  old-fashioned  tram  rail  still  in  use  on  some 
trolley  track.  The  engineers  state  that  they  are  install- 
ing these  automobile  tracks  as  the  best  way  to  control 
trafific  and  reduce  accidents  principally  by  preventing  one 
car  from  turning  out  and  passing  another.  So.  after 
many  years  spent  in  deriding  the  rail-bound  vehicle  for 
its  lack  of  flexibility,  the  automotive  engineers  now  have 
decided  that,  m  order  to  prevent  accidents,  it  is  desirable 
to  take  away  from  the  automobile  that  once-boasted  free- 
dom of  movement  and  run  it  on  tracks.  Truly  times — 
and  automotive  engineers — do  change. 


Trolley  Bus  Activity  World-Wide 

TOURING  1930  trolley  bus  systems  in  the  United 
^-^  States  increased  in  number  from  six  to  eleven,  and 
total  vehicles  from  58  to  159.  a  remarkable  growth.  Thus 
far  in  1931.  an  order  for  29  additional  vehicles  has  been 
placed  by  one  company  and  an  experimental  system  has 
been  started  by  another.  Several  other  companies  are 
seriously  considering  early  installations,  and  at  least  two 
of  the  present  operators  are  planning  extensions.  This 
activity  during  a  period  of  economic  depression  speaks 
well  for  the  popularity  of  the  trolley  bus  in  this  country. 
Recent  developments  in  other  countries,  moreover, 
indicate  that  the  interest  in  the  vehicle  is  world-wide. 
London  recently  placed  60  double-deck  trolley  buses  in 
operation  as  the  first  step  toward  establishing  an  exten- 
sive system.  Walsall  inaugurated  service  in  April, 
Wolverhampton,  and  Bradford  each  added  twelve 
vehicles  recently,  and  thirteen  other  cities  in  England 
have  announced  plans  for  expansion.  Outside  of  Eng- 
land and  the  United  States,  too,  the  expansion  of  exist- 
ing systems  or  installation  of  new  ones  is  under  consid- 
eration in  numerous  cities. 


From  an  odd-looking  vehicle  built  in  Germany  in 
1899,  the  trolley  bus  has  developed  into  a  form  of  trans- 
portation which  now  commands  widespread  attention. 
According  to  the  most  recent  information  there  are  al- 
together 53  systems  in  operation  throughout  the  world — 
eleven  in  the  United  States ;  two  in  South  America ;  six 
on  the  continent  of  Europe,  26  in  England  and  Wales; 
five  in  Asia;  two  in  Africa,  and  one  in  New  Zealand. 
The  available  reports  on  the  size  of  the  various  systems 
indicate  that  Chicago  is  first  with  1 14  vehicles,  Singapore 
is  second  with  105  and  Shanghai  third  with  99.  These 
cities  are  followed  by  Wolverhampton.  82  :  Bradford,  70 ; 
London,  60 ;  Hastings,  58 ;  Ipswich,  44 ;  Rotherham,  36 ; 
Darlington,  Z2;  West  Hartlepool.  31  ;  the  Mexborough  & 
Swinton,  30.  and  Salt  Lake  City,  26.  In  the  comparisons 
of  countries,  England  leads  by  a  large  margin  with  al- 
most 700  vehicles.  The  United  States  is  second  with 
a])proximately  200  trolley  buses. 

From  these  figures,  it  is  evident  that  the  trolley  bus 
has  been  adopted  in  every  part  of  the  world.  While  it 
does  not  yet  rival  either  the  street  car  or  the  gasoline  bus 
in  the  scope  of  its  operations,  its  growth  has  been  re- 
markable and  bids  fair  to  continue  at  a  rapid  pace. 


Canadian  Traffic  Situation  Encouraging 

FOR  several  years  American  operators  have  watched 
with  more  than  passing  interest  the  reports  of  Cana- 
dian electric  railways.  While  trafific  in  the  United  States 
was  falling  slowly  but  steadily,  that  across  the  border 
showed  a  constant  upward  trend.  The  situation  continued 
so  long  that  serious  efforts  have  been  made  to  discover 
the  rea.son,  and,  if  possible,  to  adopt  methods  in  this 
country  that  will  obtain  similar  results. 

Statistics  for  the  Canadian  roads  for  1930  have  now 
been  collected  and  compiled  by  the  secretary  of  the  Can- 
adian Electric  Railway  Association.  These  figures  show 
that  the  upward  trend  of  the  past  ten  years  has  now 
changed  and  that  trafific  of  the  Canadian  systems  in  1930 
was  less  than  in  the  previous  year.  This  result  was  not 
entirely  unexpected,  for  the  depression  that  has  affected 
the  United  States  so  severely  has  been  felt  in  Canada, 
too.  However,  the  drop  in  revenues  has  been  somewhat 
less  than  it  has  been  in  this  country.  On  the  other  hand, 
it  has  not  been  possible  to  reduce  expenses  in  Canada 
to  take  care  of  the  reduction  in  receipts. 

In  looking  for  the  cause  of  these  differences,  atten- 
tion should  be  called  to  the  different  status  of  the  two 
countries.  Canada  is  industrially  much  younger  than 
the  United  States,  and  is  not  nearly  so  far  advanced  in 
the  exploitation  of  natural  resources.  Population  has 
been  growing  rapidly,  and  especially  in  the  last  few  years 
there  has  been  a  steady  tide  of  immigration.  There 
also  has  been  a  growing  concentration  of  population  in 
the  cities.  Competition  from  private  automobiles  in 
Canada  has  not  been  lacking,  nor  has  it  failed  to  increase. 
But  in  1930  there  was  only  one  motor  vehicle  registered 
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to  every  eight  persons  in  the  Dominion  as  against  one 
to  every  +i  in  this  country.  To  some  extent  this  is  due 
to  smaller  individual  incomes,  particularly  in  the  Eastern 
provinces.  Moreover,  the  climate,  with  long  winters  and 
much  snow,  makes  all-year  operation  of  motor  vehicles 
exceedingly  difficult.  A  large  influx  of  summer  visitors 
assists  the  transportation  interests  at  a  time  when  local 
automobile  owners  have  their  own  cars  in  service. 

Accordingly,  it  would  appear  that  the  comparatively 
small  recession  in  traffic  of  the  Canadian  systems  may  I)e 
only  a  passing  phase,  and  that  a  resumption  of  normal 
business  activity  will  see  them  regain  their  upward  trend. 


From  Independent  Bus  Operation 
to  Co-ordinated  Service 

AWARD  of  a  borough-wide  franchise  to  the  subsidiary 
■  of  the  Brooklyn  &  Queens  Transit  Corporation 
assures  the  outlying  sections  of  Brooklyn  efficient  and 
reliable  transportation  by  buses  under  a  capable  and  ex- 
perienced management.  No  longer  will  former  taxicab 
drivers  and  ex-garage  owners  run  bus  lines  on  the  prin- 
ciple of  making  the  largest  profit  in  the  shortest  time. 
In  their  past  operations,  little  thought  was  given  to  the 
welfare  of  the  community  served.  The  public  was  in- 
adequately protected  by  insurance  against  injuries.  The 
personnel  was  irresponsible.  These  lines  operated  with- 
out franchises  or  certificates  of  convenience  and  necessity. 
They  were  inaugurated  at  a  time  when  some  form  of 
transportation  was  urgently  needed,  and  time  did  not  per- 
mit the  planning  of  a  comprehensive  system.  And  now 
that  the  needs  of  the  rapidly  growing  sections  of  Brook- 
lyn have  made  a  comprehensive  system  of  bus  lines 
imperative,  it  has  been  entrusted  to  men  with  a  trans- 
portation background. 

Layout  of  routes  and  plans  of  operation  were  made 
after  thorough  study  by  engineers  and  officials  of  the 
company.  Capital  is  available  for  the  immediate  pur- 
chase of  1 50  new  buses  and  for  the  necessary  storage  and 
repair  facilities.  Management  of  the  bus  subsidiary 
will  be  unified  with  that  of  the  Brooklyn  &  Queens 
Transit  Corporation.  Supervision  of  operation  for  both 
cars  and  buses  will  be  centralized  in  a  department  of 
traffic  and  transportation. 

The  twenty  routes  granted  by  the  franchise  were  laid 
out  after  careful  consideration  of  the  present  and  future 
needs  of  all  sections  of  the  borough.  Although  the  bus 
lines  are  intended  primarily  to  give  convenient  cross- 
town  service  in  the  southern  part  of  the  borough,  they 
will,  to  some  extent,  supplement  and  feed  the  surface 
car  lines  and  the  rapid  transit  lines.  Numerous  transfer 
privileges  between  the  bus  lines  and  the  surface  lines 
at  an  additional  cost  of  2  cents  will  now  permit  travel- 
ing by  direct  routes  between  any  two  sections.  In  short, 
Brooklyn  will  have  a  co-ordinated  rail  and  bus  system 
in  keeping  with  its  importance  as  the  largest  borough  of 
the  metropolis. 


Co-ordination  Under  Public  Control 
in  Prospect  at  London 

/"^O-ORDINATION  of  the  various  agencies  engaged 
^^  in  passenger  transport  in  London  has  been  under 
discussion  in  one  form  or  another  for  several  years. 
The  number  of  competitive  agencies  has  already  been 
reduced  substantially  from  what  it  was  some  years  ago, 
but  active  competition  continues  between  the  tramways 
of  the  London  County  Council,  the  London  Under- 
ground group  and  the  affiliated  London  General  Omni- 
bus Company.  To  correct  this  situation,  legislation  has 
recentl}  been  sponsored  by  the  Minister  of  Transport  in 
the  form  of  a  bill  to  create  the  London  Passenger  Trans- 
port Board,  which  shall  acquire  and  operate  the  several 
agencies  now  serving  this  territory. 

It  is  planned  to  substitute  securities  of  the  Transport 
Board  for  those  of  the  present  companies.  Thus  the 
ownership  of  the  projx;rty  would  remain  in  the  hands  of 
private  investors.  The  securities  are  to  have  a  fixed 
rate  of  return.  Any  surplus  is  to  be  used  to  increase  or 
improve  facilities.  Rates  of  fare  are  to  be  under  the 
jurisdiction  of  the  Railway  Rate  Commission.  Nothing 
quite  like  the  proposed  arrangement  has  previously  been 
tried  either  in  England  or  in  America.  In  some  re- 
spects it  resembles  the  plan  now  in  effect  at  Boston  where 
the  operation  of  the  Elevated  is  under  control  of  a 
Board  of  Public  Trustees.  Since  the  London  Transport 
Board,  however,  would  issue  securities  in  its  own  name, 
the  British  proposal  goes  somewhat  further  than  the 
Massachusetts  arrangement. 

Opinions  differ  concerning  the  merits  of  the  plan. 
Everyone  admits  that  co-ordination  is  desirable.  Lord 
Ashfield,  chairman  of  the  Underground  combine,  has 
expressed  himself  in  favor  of  the  new  arrangement  and 
it  has  been  indorsed  at  a  meeting  of  the  stockholders  of 
the  conii)anies  in  this  group.  On  the  other  hand,  some 
opposition  has  been  voiced  on  the  ground  that  it  would 
be  undesirable  to  hand  over  to  a  public  authority  com- 
plete control  of  all  the  local  transportation  agencies  of 
the  British  metropolis.  Fear  has  been  voiced  that  the 
board  would  not  be  free  from  political  interference. 
Answer  to  this  argument  has  been  given  that  the  board 
will  be  obliged  to  earn  a  predetermined  rate  of  return 
on  its  securities  and  that  inefficient  management  could 
not  long  endure.  It  is  pointed  out  that  the  board  can 
be  removed  by  the  Minister  of  Transport  if  found  to  be 
incompetent  or  neghgent.  That  this  would  ever  be 
done  seems  unlikely,  however.  Opposition  was  raised 
also  by  the  London  County  Council,  but  this  apparently 
was  in  the  nature  of  bargaining  for  better  terms  and  a 
satisfactory  agreement  has  now  been  reached  for  the 
participation  of  this  system  in  the  plan. 

In  theory,  at  least,  the  project  appears  to  have  certain 
advantages.  Whether  or  not  it  proves  satisfactory  in 
actual  operation  remains  to  be  seen.  If  successful,  it 
may  suggest  a  solution  of  a  problem  which  has  lately 
been  troubling  a  number  of  metropolitan  centers  in  this 
country. 
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Public  transportation  facilities  play  an  important  part  in  bringing 
thousands  of  patrons  to  the  New  York  Theater  district  every  night 


Evcing  Gallotcav,  A'.  Y. 


Bringing  the  Crowds 


Places  of  amusement  depend  upon  public 
transportation  to  bring  the  large  ma- 
jority of  their  patrons  to  their  doors. 
Developing  a  mass  appeal  by  offering  an 
attractive  product,  merchandising  and 
providing  the  maxirhum  of  comfort  is  an 
objective  common  to  both  the  theatrical 
and  the  transportation  industries 


GLARING  lights  announce  to  a  pleasure-seeking 
populace  a  gay  musical  comedy.  An  eager  crowd 
threads  its  way  through  the  entrances  and  down 
the  aisles  to  the  seats.  The  orchestra  strikes  up  a  lively 
tune,  the  curtain  rises  and  the  audience  is  plunged  into 
the  romance  of  a  carefully  woven  plot.  The  glamor  of 
it  all — ^the  costumes,  the  girls,  the  scenery  and  the  music 


to  the  Theater 


By 
FLORENZ  ZIEGFELD 


— gives  members  of  the  audience  a  genuine  thrill,  and 
drives  away  dull  care.  To  make  this  possible  a  vast 
organization  has  been  hard  at  work  behind  the  scenes, 
unthought  of  by  the  general  public. 

Few  of  the  audience  realize  the  painstaking  effort 
required  to  prepare  and  present  a  theatrical  production. 
Selecting  the  most  appropriate  kind  of  plot,  arranging 
the  lines  and  music,  choosing  members  of  the  cast,  and 
repeated  rehearsals — all  are  arduous  duties  that  must 
be  performed  before  a  show  can  be  offered  to  the  public. 
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But   worries  are  cast  aside  when  the  show  is  greeted 
enthusiastically  by  a  first-night  audience. 

Another  seldom-considered  organization  which  has 
played  an  important  part  in  making  the  first  night  a 
success  is  that  of  the  local  transportation  service. 
Although  the  success  of  a  show  depends  primarily  on 
its  own  merits,  I  do  not  discount  the  extremely  impor- 
tant influence  of  public  transportation  facilities.  It  is 
true  of  all  theaters,  particularly  the  movie  houses,  that 
the  proximity  of  street  car,  bus,  subway  and  elevated 
lines  determines  to  a  large  extent  the  amount  of  patron- 
age that  will  be  received.  A  certain  class  of  people 
comes  to  the  theater  by  private  automobile  or  taxicab, 
but  the  greatest  number  use  public  transportation.  And 
it  is  upon  this  class  of  patrons  that  the  theaters  depend 
for  the  bulk  of  their  business. 

Location  Near  Transit  Lines  Vital 

In  selecting  the  location  for  a  theater  the  availability 
of  transportation  facilities  is  of  tremendous  importance. 
The  Ziegfeld  Theater,  scene  of  many  Ziegfeld  hits,  is 
close  to  the  heart  of  the  metropolitan  transportation 
system  in  New  York.  The  location  at  54th  Street  and 
Sixth  Avenue  is  a  short  distance  away  from  the  most 
congested  part  of  the  theater  district,  but  the  site  is 
close  to  stations  of  the  Seventh  Avenue  and  Broadway 
Subways,  the  Sixth  Avenue  Elevated  and  the  Fifth 
Avenue  Bus  lines. 

Time  is  an  all-important  factor  in  this  age  of  hurry- 
ing about.  The  public  desires  a  rapid  means  of  travel- 
ing between  the  home  and  the  theater.  That  is  one 
reason  why  rapid  transit  and  surface  transportation  lines 
are  so  large  a  factor  in  bringing  business  to  us.  Because 
the  curtain  rises  at  a  specific  time,  there  is  another  im- 
portant fnctor  involved,  the  delivering  of  a  great  number 
of  people  1  1  a  brief  period.  In  the  Times  Square  theater 
district  of  New  York  City,  for  example,  there  are  80 
theaters  and  places  of  amusement,  with  a  total  seating 
capacity  of  147,000.  Evening  performances  of  musical 
comedies  and  revues  start  at  8:30,  while  most  of  the 
plays  and  long-run  movies  begin  at  8 :40  and  8 :50.  This 
means  that  most  of  the  theater  patrons  enter  the  district 
within  a  period  of  30  minutes.  The  continuous-run 
movie  houses  have  patrons  arriving  at  all  hours,  but  the 
peak  of  their  crowd  comes  during  the  same  period  during 
which  the  other  theaters  experience  a  rush.  From  these 
facts  it  will  be  seen  that  public  transportation  agencies 
in  New  York  perform  a  stupendous  job  in  delivering  our 
patrons  at  a  specific  time. 

Automobiles  Could  Not  Handle  All  Patrons 

An  interesting  deduction  from  the  above  figures  is 
that  if  all  patrons  were  to  come  by  private  automobile, 
a  total  of  73,500  vehicles,  assuming  two  persons  per 
vehicle,  would  attempt  to  enter  the  zone  within  a  half 
hour.  It  is  doubtful  whether  even  5,000  automobiles 
would  succeed  in  gaining  entrance  and  finding  storage 
space  in  garages  or  on  the  outskirts  of  the  zone  where 
parking  is  permitted.  In  meeting  this  situation,  mass 
transportation  facilities  not  only  make  it  physically  pos- 
sible to  deliver  everyone  at  the  proper  time,  but  also 
eliminate  the  discomfort  of  traffic  congestion  and  park- 
ing difficulties.  While  New  York  has  been  referred  to 
specifically,  the  same  holds  true  for  every  other  metro- 
politan center  of  the  country,  for  in  all  cities  a  majority 
of  the  theaters  are  within  a  limited  central  zone. 

One  of  the  prime  functions  of  an  entertainment  is  to 


Florenz  Ziegfeld 

FROM  an  inconspicuous  start  in  the  theatri- 
cal business  in  1892,  Florenz  Ziegfeld  has 
become  one  of  the  most  successful  and  best- 
known  producers  of  musical  shows  in  America. 
Always  in  the  fir.st  rank  of  musical  entertain- 
ments, his  shows  have  set  a  standard  which 
others  have  found  difficult  to  approach.  Mr. 
Ziegfeld's  first  notable  efforts  were  in  connec- 
tion with  the  World's  Fair  in  1893,  when  he 
brought  military  bands  from  Europe  and  also 
organized  and  managed  the  Trocadero.  He  pro- 
duced the  famous  Ziegfeld  Follies,  noted  for 
"Glorifying  the  American  Girl,"  from  1907  to 
1927,  and  at  present  is  introducing  another  edi- 
tion. He  also  has  presented  many  other  spec- 
tacular musical  productions.  Through  his  many 
years  in  the  industry  Mr.  Ziegfeld  has  been 
keenly  aware  of  the  important  role  public 
transportation  plays  in  bringing  patrons  to  the 
theater  and  tlie  volume  of  business  which 
each  industry  stimulates  for  the  other.  In 
this  article  he  emphasizes  the  need  for  rapid, 
dependable  transportation  service  and  presents 
an  interesting  analogy  between  the  two  indus- 
tries— both  of  which  depend  on  pleasing  the 
public  by  providing  a  maximum  in  attractive- 
ness, comfort  and  convenience. 


put  the  patrons  in  a  happy  frame  of  mind.  However,  I 
believe  firmly  in  the  theory  that  the  collective  receptive- 
ness  of  an  audience  depends  on  the  disposition  of  each 
individual  at  the  start  of  the  show.  This  means  that 
public  transportation  facilities  are  charged  with  an  im- 
portant responsibility  so  far  as  we  are  concerned,  in 
delivering  our  patrons  in  a  good  mood.  Should  they  be 
held   up  by   some  delay,   or   should   their    feelings   be 
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ruffled  by  discourteous  treatment,  they  will  not  be  in  a 
mood  to  enjoy  the  show.  It  is  equally  important  that 
they  be  returned  to  their  homes  safely  and  comfortably, 
so  that  they  will  look  upon  the  entire  evening  as  having 
been  one  of  real  enjoyment. 

Theater  managers  the  country  over  recognize  the  im- 
portance of  good  transportation  to  their  business.  Many 
co-operate  on  every  possible  occasion  and  even  take  the 
initiative  in  this  effort.  I  know  of  several  movie  houses 
that  have  joint  advertising  campaigns  with  the  transit 
companies,  and  I  have  even  heard  of  some  theaters 
refunding  the  car  fares  of  its  patrons.  These  efforts 
are  highly  commendable,  since  they  result  in  more  busi- 
ness for  both  the  theater  and  the  transportation  com- 
panies. 

Pleasing  the  Public  a  Common  Objective 

Fundamentally,  both  the  amusement  and  transporta- 
tion industries  depend  on  a  mass  appeal  to  secure  cus- 
tomers. Both  recognize  that  the  pubic  is  a  discrimi- 
nating one  and  that  only  by  creating  a  definite  appeal  can 
the  business  be  secured.  First  of  all,  we  each  must 
have  a  product  that  the  people  will  want  to  buy.  In  the 
theater  business  we  strive  for  the  highest  possible  stan- 
dard in  show  production,  and  obtain  as  many  "head- 
liners"  as  can  be  economically  justified.  Similarly,  you 
try  to  keep  your  equipment  in  the  best  possible  condi- 
tion and  run  the  cars  as  often  as  is  consistent  with  good 
operating  policy.  In  other  words,  we  both  strive  to  give 
the  public  the  very  best  product  that  can  he  offered  at  the 
price  we  expect  to  get. 

Secondly,  having  produced  something  in  which  we 
believe,  we  must  let  the  public  know  about  it.  .Adver- 
tising is  a  vital  part  of  the  show  business,  and  probably 
plays  an  equally  important  role  for  transportation  com- 
panies. In  our  business,  there  is  a  certain  class  of 
people  which  attends  every  show  of  the  first  rank.  But 
there  is  a  much  greater  number  who  are  more  or  less 
indifferent  and  who  must  be  sold  on  a  show  before  they 
will  attend.  It  is  about  the  same  with  you.  In  the  busy 
hours  there  are  a  great  many  people  who  ride  your  cars 
and  buses  consistently,  but  during  the  middle  of  the  day 
and  in  the  evening  there  are  many  who  have  no  partic- 
ular preference  as  to  transportation  means.  Advertising 
brings  the  casual  show  attendant  to  our  theater,  and  it 
brings  to  you  those  riders  who  might  otherwise  use  a 
different  mode  of  travel.  In  either  instance,  this  addi- 
tional business  may  mean  the  difference  between  profit 
and  loss. 

Courteous  Employees  a  Real  Asset 

Producing  an  outstanding  show  and  advertising  it 
effectively  serve  to  bring  the  prospective  patrons  to  the 
door  of  our  theater.  Once  there,  it  is  important  to 
extend  them  every  possible  courtesy  while  they  are  pur- 
chasing their  tickets  and  while  they  are  attending  the 
performance.  A  box  office  attendant  can  ruffle  a  pros- 
pect so  that  he  may  not  attend  any  of  our  productions  in 
the  future.  On  the  other  hand,  courteous  treatment 
often  wins  permanent  friends  for  the  management.  But 
it  is  not  only  the  ticket  seller  who  is  charged  with  this 
responsibility ;  the  same  holds  true  also  for  the  ushers, 
doormen  and  all  other  employees.  This  is  a  pha.se  of 
handling  the  public  in  which  your  industry  also  is  vitally 
interested.  Courteous  motormen,  conductors  and  bus 
drivers  accomplish  a  great  deal  in  winning  friends  for 
your  company.    Many  deficiencies  in  a  product  are  over- 


looked if  a  tactful,  interested  employee  impresses  upon 
the  patron  a  sincere  desire  to  accommodate. 

Inside  the  theater  we  have  the  same  problem  of  pleas- 
ing the  patrons  by  providing  comfort  and  convenience. 
Restful  seats,  ample  knee  room,  effective  lighting,  proper 
temperature  and  adequate  ventilation  all  contribute  to 
the  comfort  of  our  patrons.  These  elements  are  under 
constant  study  with  a  view  toward  improvement.  The 
wide  u.se  of  refrigeration  for  cooling  theaters  during  the 
warm  months  is  an  example  of  our  endeavors  to  make 
the  customers  more  comfortable.  In  your  industry  you 
consider  spring  cushions,  leather  and  plush  upholstered 
seats,  ample  knee  room,  good  lights  and  proper  heating 
and  ventilation  of  first  importance  in  making  the  ride 
attractive. 

Convenience,  also,  is  a  factor  not  to  be  overlooked. 
The  location  and  width  of  aisles,,  the  provision  of  numer- 
ous exits  and  the  arrangement  of  stairways  to  the  bal- 
conies all  figure  prominently  in  making  the  theater  con- 
venient for  the  patrons.  In  the  same  way,  wide  aisles 
and  doors,  hand  holds  and  properly  located  doors  aid 
your  passengers  in  getting  into  the  vehicles  and  leaving 
them  quickly. 

Pleasant  Interiors  Create  an  Additional  Appeal 

Though  the  major  appeal  for  our  patrons  is  centered 
in  the  production  itself  through  the  characters,  the  cos- 
tumes, lighting  effects  and  staging,  they  must  be  supple- 
mented by  attractive  surroundings  within  the  theater. 
This  is  accomplished  by  the  scheme  of  interior  decorat- 
ing, colored  lights  in  attractive  fixtures  and  numerous 
ornamentations.  It  would  scarcely  be  feasible  to  adopt 
the  same  degree  of  decoration  in  a  public  vehicle,  because 
it  is  intended  primarily  for  utility,  but  probably  some 
of  the  ideas  could  be  used.  It  is  an  accepted  fact  that 
people  really  do  appreciate  pleasant  surroundings. 
Undoubtedly  this  is  true  even  when  traveling  from  one 
])art  of  the  city  to  another. 

From  all  this  it  will  be  seen  that  the  theatrical  and 
transportation  industries  have  certain  problems  and  cer- 
tain interests  in  common.  Good  transportation  service 
promotes  theater  attendance,  and  good  theater  attend- 
ance promotes  increased  use  of  the  transportation 
service.  

This  is  the  fifth  of  a  series  of  articles  by  prominent  men  out- 
side the  electric  railway  industry,  expressing  their  views  on  trans- 
portation subjects.     The  sixth  will  appear  in  the  next  issue. 


In  the  August  IsSUe 

A  searching  analysis  of  the  financial  prob- 
lems of  the  local  transportation  industry 

by 

Francis  H.  Sisson 

Vice-President 
Guaranty   Trust   Company  of   New   York 

Convinced  of  the  vital  importance  of 
mass  transportation,  he  has  a  number 
of  cogent  suggestions  for  placing  the 
service  on  a  firm  financial  basis 
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Well-Planned  Schedules 

Speed  Subway  Track 


Construction 


By 

Robert  H.  Jacobs 

Division  Engineer   Board  of  Transportation 
New  York  City 


Jacking  up  the  rails  (or  placing 
ties  and  tie  plates 


Rails    bolted    together    and 
laid  loosely  in  the  trackway 


STANDARDS  of 
track  construction 
for  the  new  subway 
lines  in  New  York  City 
represent  a  normal  de- 
velopment based  largely 
on  experience  of  the 
companies  operating  ex- 
isting rapid  transit  lines. 
As  in  the  construction  of 
the  subway  structure,  the 
specifications  for  all  track 
construction  and  mate- 
rials are  prepared  by  engineers  of  the  Board  of  Trans- 
portation. The  work  itself,  however,  is  done  by  local 
contractors  who  have  been  awarded  contracts  for  defi- 
nite sections  of  the  line,  depending  upon  the  continuous 
length  of  completed  structure.  In  the  past,  contracts 
have  varied  from  lengths  of  5  to  20  miles  of  continuous 
track.  Engineers  of  the  Board  of  Transportation  with 
their  in.spectors  are  in  the  field  during  the  progress  of 
the  work  to  insure  that  it  is  done  in  strict  conformity 
with  the  specifications,  and  to  give  all  necessary  lines 
and  grades  for  the  work.  All  track  material,  except  con- 
crete and  a  few  minor  items,  is  purchased  by  the  Board 
of  Transportation  and  furnished  to  the  contractor. 

The  most  important  change  from  former  track  con- 
struction practice  is  the  adoption  of  the  concreted  type  of 
track  throughout,  except  for  special  work,  short  sections 
of  track  between  special  work,  lay-up  tracks  and  yard 


"tracks.  The  rails  are  inde- 
pendently supported  on  short 
creosoted  ties  of  long-leaf 
heart-wood  pine.  2  ft.  6  in. 
long,  spaced,  22^  in.  apart 
with  an  18-in.  spacing  at  the 
rail  joints.  Longer  ties  are 
used   for  the  third-rail   sup- 


Driving  screw  spikes  in  prebored 

holes.     Short  ties  are  2  ft.  6  in., 

and  long  ties  for  third  rail  sup- 
port are  3  ft.  101  im- 


ports. Concrete  is  poured  to  the  top  of  the  tie  with  a 
slight  slope  toward  the  center  of  the  track.  A  trough, 
2  ft.  5  in.  wide  and  from  7^  in.  to  10^  in.  deep  at  the 
center,  is  formed  between  the  ties,  with  drain  boxes  at 
intervals  as  required  to  meet  local  conditions.  Screv?^' 
spikes  are  used  with  the  tie  plates  having  bosses  to  sup- 
port the  heads  of  the  spikes  so  as  to  leave  a  space  of 
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Leveling  and  spacing  ties 


Concrete  mixer  obtains  batches  of  sand  and  coarse  aggregate 
properly  proportioned  from  truck  with  compartments  for 
each  batch 


Galvanized    iron    chute   conveys   concrete   to   side-dump   cars 
driven  by  a  gasoline  locomotive 


Concreting  begins  at  both  ends  of  section  and  progresses 
toward  the  center 


^5  in.  lietween  the  base  of  the  rail  and  the  underside 
of  the  head  of  the  spikes. 

The  subway  structure  is  built  to  conform  to  theoretical 
dimensions  within  the  limits  of  practical  construction 
practice.  The  small  operating  clearances  planned  require 
that  a  detailed  survey  of  the  structure  be  made  before 
installing  the  tracks,  and  in  some  cases  alignments  and 
grades  must  be  adjusted  to  assure  proper  clearances. 
Line  and  grade  points  are  established  on  the  subway 
walls  at  20-ft.  intervals,  and  the  location  of  insulated 
joints,  switch  machines,  automatic  stops,  and  conduits 
for  feeders,  negative  returns  and  other  cables  are  also 
marked.  This  work  is  well  advanced  before  the  actual 
track  construction. 

Methods  for  Getting  Materials  Into  Subway 

Rails,  special  work  and  fittings  are  hauled  by  trucks 
of  the  track  contractor  from  convenient  freight  stations 
to  the  work.  Ties  are  delivered  along  the  site  of  the 
work  at  points  convenient  for  getting  them  into  the  sub- 
way. Selection  of  such  places  is  an  important  factor 
governing  the  progress  of  the  work  as  well  as  the  cost 
to  the  contractor.  The  rails,  special  work  and  most  of 
the  fittings  are  usually  introduced  into  the  subway 
through  suitable  station  entrances.  A  portable  power 
hoist  unloads  the  rails  from  the  trucks  after  which 
they  are  .skidded  down  temporary  ramps  to  the  station 
]5latform.  The  rails  are  then  loaded  with  a  block  and 
fall  on  flat  cars  driven  by  a  gasoline  engine.  About  30 
rails,  with  angle  bars  and  track  bolts,  can  be  loaded 
on  each  flat  car.  A  derrick  on  the  flat  car  places  the 
rails  continuously  along  the  trackways  of  the  subway 
where  they  are  immediately  bolted  and  gaged  looselv, 
allowing  the  car  to  proceed  and  to  lay  more  rail. 

.A.fter  the  rails  for  a  designated  section  have  been 
placed  and  bolted,  ties  and  track  fittings  are  distributed 
along  the  line  at  convenient  points.  The  ties  and  tie 
plates  are  set  in  place  by  raising  the  rails  with  jacks. 
After  the  track  is  raised  to  the  approximate  line  and 
grade,  precast  concrete  pedestal  blocks,  spaced  8  ft.  apart, 
ire  placed  under  the  base  of  the  rail.  These  pedestal 
blocks  are  made  to  the  same  specifications  as  the  concrere 
in  the  track  and  become  a  part  of  the  track  structure. 
The  tops  of  the  pedestal  blocks  are  set  about  2  in.  below 
the  base  of  the  rail  for  the  insertion  of  wedges  to  make 
the  final  adjustment.  The  rails  rest  on  these  blocks 
so  that  the  bottom  of  the  ties  hang  about  7^  in.  above 
the  invert.  In  general,  four  line  and  four  gage  braces 
are  used  for  each  rail  length  on  tangent  tracks,  and  five 
on  curves  to  hold  the  track  in  place.  These  braces  are 
cut  short  to  permit  final  adjustment  of  the  line  and  grade 
by  wedges.  After  the  track  is  checked  for  line,  gage 
and  surface,  concrete  is  poured.  The  only  forms  neces- 
sary are  those  ])laced  along  the  ends  of  the  ties  to  con- 
struct the  trough.  Construction  of  the  concrete  track  is 
carried  on  and  completed  in  sections  of  1  mile. 

The  concrete  mixer,  having  a  capacity  of  1  cu.yd.  is 
located  on  the  street  surface  at  about  the  center  of  the 
section  to  be  concreted.  Concrete  is  conveyed  by  chute 
to  side-dump  buckets  in  the  subway  through  a  10-in.  gal- 
vanized iron  pipe  chute.  The  chute  is  carried  from  the 
street  surface  through  a  duct  manhole  or  a  ventilating 
chamber  to  the  Ijuckets.  The  pouring  of  the  concrete  is 
begun  at  the  two  extreme  ends  of  the  section  simultane- 
ously, progressing  toward  the  center.  Six  buckets,  each 
having  a  capacity  of  about  2  yd.,  are  driven  by  a  gasoline 
locomotive  under  the  chute  to  receive  the  concrete.  Three 
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buckets  are  placed  on  each  side  of  the  locomotive,  one 
set  of  buckets  being  filled  and  driven  to  the  end  of  the 
section  and  dumped,  while  the  other  set  is  left  under  the 
chute  to  be  filled  with  the  concrete.  The  engine  then 
returns  to  the  chute  with  the  empty  buckets,  hauls  the 
others,  which  are  filled  by  this  time,  in  the  opposite  direc- 
tion. This  operation  is  repeated,  finally  closing  in  the 
works  at  the  chute  location.  For  greater  speed  two 
locomotives  are  sometimes  used. 

Batches  of  Coarse  Aggregate  Hauled  from  Yards 

Rigid  inspection  of  the  work  and  frequent  checking 
of  the  track  for  line  and  grade  are  necessary,  as  the 
success  of  this  type  of  track  is  largely  dependent  on  its 
accuracy  and  the  thoroughness  with  which  ties  are 
embedded  in  the  concrete.  The  proportion  of  aggregates, 
the  control  of  water  and  the  thorough  mixing  of  the 
concrete  follow  the  accepted  practice  for  this  class  of 
work.  The  aggregate  is  delivered  to  the  mixer  in  com- 
partment trucks,  each  compartment  carrying  the  correct 
proportion  of  sand  and  crushed  stone  for  a  batch.  The 
aggregate  is  unloaded  directly  from  the  truck  to  the 
mixer.  Concrete  is  mixed  in  the  proportion  of  1  :  2  :  3.85, 
|-in.  crushed  stone  being  used  for  coarse  aggregate. 

The  concrete  is  poured  for  the  full  depth  of  the  track 
construction  in  one  operation  and  thoroughly  spaded  or 
tamped  under  the  tie.  Depressions  in  the  surface  of  the 
concrete  are  provided  for  the  placing  of  rail  anchors. 
After  the  concrete  is  poured  and  thoroughly  tamped,  the 
surface  is  finished  by  troweling.  Care  is  exercised  in 
troweling  the  surface  of  the  trough  in  order  not  to  honey- 
comb the  concrete  around  the  ties.  Concrete  is  poured 
at  the  rate  of  800  to  900  ft.  of  track  per  working  day, 
exclusive  of  the  time  taken  in  changing  the  location  of 
the  mixture.  About  ^  cu.yd.  of  concrete  is  poured  to  a 
running  foot  of  track. 

Prior  to  pouring  the  concrete,  a  full-sized  clearance 
templet  is  run  over  the  track  to  insure  that  proper  car 
clearances  have  been  provided.  Concreting  is  followed 
up  promptly  after  the  track  has  been  finally  checked  by 
the  track  inspector  with  special  gages  and  templets  and 
necessary  adjustments  are  made  to  bring  the  track  to 
accurate  line,  gage  and  grade,  corresponding  with  the 
marks  on  the  walls  of  the  subway.  No  construction 
trains  are  allowed  to  run  over  the  fresh  concrete  until 
after  a  period  of  at  least  36  hours. 

As  a  measure  of  economy  and  in  the  interest  of  faster 
work,  the  laying  and  bonding  of  the  contact  rail,  installa- 
tion of  the  insulated  joints  and  of  conduits  in  the  track 
ways  are  included  in  the  track  contract.  The  contrac- 
tors' equipment  for  handling  the  track  material  is  also 
suitable  for  handling  the  contact  rail.  In  this  way,  the 
work  can  be  carried  on  in  connection  with  the  construc- 
tion of  the  track  itself.  A  standard  section  of  the  contact 
rail  is  150  lb.  per  yd.  The  insulators  on  which  the 
contact  rails  rest  and  the  brackets  for  the  contact  rail 
protection  boards  are  supported  on  the  longer  ties  placed 
for  that  purpose.  Insulated  joints  are  installed  in  the 
track  at  the  time  of  track  laying. 

The  necessity  of  providing  for  positive  and  negative 
cables,  lighting,  escalator  and  circuit  breaker  connections 
requires  that  a  large  number  of  conduits  be  placed  in  the 
trackway.  These  conduits  are  all  placed  in  advance  of 
the  concrete  work.  In  this  manner,  delays  and  inter- 
ference are  reduced  to  a  minimum.  Provision  is  also 
made  for  the  installation  of  signal  and  interlocking  ap- 
paratus to  be  installed  under  other  contract. 


spading   and   troweling  concrete   in   the   trackways 


Checking  line,  grade  and  gage  of  track  before  the 
first  set  in  the  concrete 


Checking  for  car  clearances  with  full-sized  templet 


A  finished  track  ready  for  service 
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Six  tracks  with  two  tars  on  each  track  are  required  for 
washing,  sanding,  glazing,  painting  and  trimining 
operations   on   a   schedule   of   two   cars   finished   daily 


Painting  Cars  and  Buses 

at  Kansas  City 


Method  of  using 
shield  to  keep  the 
various  colors 
separate  at  the 
arm  rails  during 
spray  painting 
operations 
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Putting  Car  Maintenance 


on  a  Calendar  Basis 
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Automatic  wheel  welding 


SO  SUCCESSFUL  was  the  method  followed  in  the 
rehabilitation  program  of  the  Kansas  City  Public 
Service  Company  in  1927  and  1928,  when  all  the 
rolling  stock  was  put  through  the  shop  by  type  groups, 
that  running  inspections,  minor  repairs  and  overhaul  have 
now  been  placed  on  the  calendar  car-group  basis.  Two 
years'  experience  with  this  plan  has  developed  standard- 
ized practices,  specialized  crews,  and  a  system  of  con- 
centration on  equipment  by  type  that  gives  better  results 
at  greatly  reduced  cost. 

Definite  knowledge  as  to  dates  for  overhaul  of  any 
group  of  cars  permits  advance  planning  for  materials 
required  for  the  particular  type  body,  truck  and  motor. 
Reduction  in  storeroom  inventory  is  thus  made  possible. 
For  example,  if  a  certain  group  of  cars  with  special 
types  of  bodies,  trucks  and  motors  are  not  due  into  tne 
shop  for  either  heavy  or  light  overhaul  during  the  current 
year,  materials  required  for  these  types  are  stocked  only 
in  such  quantities  as  are  required  for  normal  replacement. 
The  plan  also  permits  the  placing  of  material  orders  in 
larger  quantities,  since  overhaul  of  like  equipment  is 
concentrated. 

Shop  practice  and  operations  are  standardized  because 
the  equipment  on  the  cars  in  each  group  is  the  same 
for  the  most  part.  The  general  condition  of  a  series  of 
cars  can  be  more  clearly  recognized  when  they  are  over- 
hauled as  a  group.  Advance  knowledge  of  the  due  date 
of  any  series  of  cars  allows  the  shop  to  accumulate  and 
repair  spare  parts,  and  hold  them  for  use  on  the  job 
when  it  arrives. 

A   pre-overhaul   examination   of   an   entire   group  of 


Inspection,  repair  and  overhaul  pro- 
grams at  Kansas  City  are  based  on  cal- 
endar and  car-series  schedules.  Better 
planning  of  budgets,  materials  and  labor, 
standardization  of  shop  practices  and 
positive  control  of  maintenance  costs  are 
advantages  of  this  method 


wheel  flanges  and  treads  are  reshaped  in  this  machine 
after  flanges  have  been  built  up  by  welding 


cars  is  made  far  enough  in  advance  of  the  due  date  to 
permit  placing  purchase  orders  outside  and  store  orders 
with  the  shop  for  the  quantities  of  materials  required  for 
the  job.  This  permits  an  estimate  of  general  conditions, 
and  an  accurate  knowledge  as  to  the  number  of  roofs, 
floors,  sills,  curtains,  etc.,  needed. 

The  calendar-overhaul  plan  necessitates  close  co-oper- 
ation between  the  operating  and  maintenance  depart- 
ments. It  is  necessary  to  equalize  approximately  mileage 
operated  by  all  cars  in  a  series.  Previous  mileage  records 
and  car  schedules  were  carefully  studied,  and  a  system 
of  assigning  cars  to  a  definite  amount  and  kind  of  work 
was  put  into  effect.  Maintenance  schedules  on  the  cal- 
endar basis  were  then  made  up  by  which  all  cars  are 
now  inspected  once  a  week,  or,  approximately,  at  the 
end  of  every  750  miles  run,  and  are  assigned  to  the  shop 
for  overhaul  at  the  end  of  each  fifteen-month  period. 
Because  inspections  and  overhauls  are  of  two  distinct 
kinds,  the  cycle  for  a  complete  inspection  covers  two 
weeks,  and  for  a  complete  overhaul  it  covers  30  months. 


Electric  Railway  Journal — July,  1931 
351 


The  truck  shop,  motor  floor  and  wheel  floor  are  equipped  with 
five  24-ft.  span  overhead  traveling  cranes 


Present  inspection  practice  provides  that  all  cars  shall 
be  inspected  once  each  week.  One-half  of  the  cars  re- 
ceive a  general  inspection,  done  in  the  daytime,  and  the 
other  half  a  "light,"  or  lubrication,  inspection,  done  at 
night. 

The  system  used  for  assigning  cars  to  inspection 
periods  is  simple  and  positive.  A  metal  tag  is  carried  in 
the  front  vestibule  of  every  car.  One-half  of  the  cars 
are  identified  with  red  tags  and  other  half  with  blue. 
These  tags  show  the  division' to  which  the  car  belongs, 
the  day  of  the  week  upon  which  the  car  is  to  be  inspected, 
and  the  specific  track  on  which  it  is  to  be  placed.  One- 
week  blue-tag  cars  receive  the  general  inspection,  while 
red-tag  cars  receive  the  light  inspection ;  the  next  week 
on  the  same  day  the  red-tag  cars  receive  the  general 
inspection,  while  the  blue-tag  cars  receive  a  light  inspec- 
tion. If  a  car  is  to  receive  the  general  inspection,  it 
is  placed  on  the  inspection  track  after  the  morning 
trip,  and  if  it  is  to  receive  a  light  inspection,  it  is 
brought  in  after  the  last  trip.  A  sign  is  placed  at  the 
entrance  and  exit  to  each  yard  to  indicate  which  group 
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Lathe  and  planer  operations  are  performed  in  this  section  of  the 
machine  shop.     Tool  room  is  at  the  right 


of  cars  is  to  receive  the  general  inspection  that  week, 
and  which  the  light  inspection.  The  sign  is  changed  every 
Sunday  so  as  to  alternate  heavy  and  light  weekly  in- 
spections. 

Seven  double-truck  cars  is  the  daily  quota  for  one  in- 
spection crew.  The  crew  consists  of  five  men :  controller 
inspector,  electrical  inspector,  truck  and  brake  inspector, 
car  body  inspector  and  lubrication  inspector.  At  four 
of  the  division  carhouses  in  Kansas  City,  one  inspection 
track,  manned  by  a  standard  crew  of  five  men,  is  main- 
tained. At  the  Brighton  carhouse,  two  tracks  and  two 
crews  are  necessary,  and  at  the  Harrison  carhouse  three 
are  required.  Inspection  crews  are  under  the  direct 
supervision  of  a  chief  inspector  where  there  is  more 
than  one  crew.  Where  there  is  only  one  crew,  the  elec- 
trical inspector  is  known  as  the  "lead"  inspector  and 
he  has  direct  supervision  of  all  work. 

The  following  instructions,  issued  to  the  maintenance 
personnel  at  the  Harrison  carhouse,  will  serve  further  to 
explain  the  operation  of  this  inspection  system. 

On  week  days,  Monday  to  Friday,  25  cars  will  be  inspected 
during  the  day  and  25  at  night  on  the  lubrication  inspection. 
On  Saturday,  fifteen 
cars  will  be  inspected 
during  the  morning  and 
fifteen  at  night.  This 
plan  will  permit  the  in- 
spection of  280  cars 
each  week,  one-half  of 
which  will  have  the  gen- 
eral inspection  and  one- 
half  the  night  lubrica- 
tion inspection. 

The  day  inspection 
will  be  divided  between 
three  crews,  and  each 
crew  will  always  inspect 
the  same  cars  at  eacli 
inspection.  The  crews 
will  be  designated  as 
crews  No.  7,  No.  8  and 
No.  9,  and  the  inspec- 
tion tracks  will  be  num- 
bered in  the  same  man- 
ner. Two  crews — for 
example,  Nos.  7  and  8 
— -will  inspect  eight  cars 
each,  and  crew  No.  9 
will  inspect  nine  cars. 
The  cars  should  be  di- 
vided so  that  crew  No. 

9  will  get  all  the  single-truck  cars  and  cars  on  which  the  inspec- 
tion work  is  lighter.  In  other  words,  crew  No.  9  should  get,  if 
possible,  seven  double-truck  cars  and  two  single-truck  cars  each 
day,  in  order  that  their  inspections  may  be  completed  in  the  same 
time  required  for  the  other  crews  to  work  on  eight  cars  each. 

In  dividing  the  cars  among  the  three  crews,  the  foreman  should 
use  care  to  see  that  one  crew  does  not  get  too  many  cars  of  a 
Isetter  conditioii  or  more  modern  type  than  another,  as  each  crew 
is  rated  on  failures,  and  fairness  in  dividing  cars  may  prevent 
disagreements  later.  If  possible,  it  is  further  recommended  that 
the  Saturday  morning  cars  be  of  a  type  not  requiring  excessive 
inspection  work,  as  only  five  hours  are  allowed  for  the  inspection 
of  five  cars,  or  an  average  of  one  hour  per  car  instead  of  the 
standard  time  of  one  hour  and  ten  minutes. 

Each  carhouse  maintains  a  record  of  failure  and 
pull-in  reports,  and  posts  a  weekly  report  showing  each 
inspector's  name  and  the  number  and  kind  of  failures 
that  occurred  on  his  particular  part  of  the  equipment. 
The  carhouse  foreman  settles  any  disputes  regarding 
classification  of  these  failures.  The  ranking  of  a  crew 
is  based  on  the  total  number  of  failures  charged  to  its 
members. 

Economy  meter  readings  are  recorded  on  both  inspec- 
tions, so  that  a  general  check  will  be  obtained  on  the 
actual  service  of  the  cars  between  inspections.  Although 
the  division  supervisors  are  responsible  for  the  inspec- 


CARS  FOR 
INSPECTION  TRACK 
THIS  WEEK 

BLUE  TAG  CARS 

AFTER  AM  RUSH 

f?EDTAGCARS 

AFTER  PM  RUSH 


Yard  entrance  sign  indicating  type  of 
cars  due  for  inspection 
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tion  of  cars  and  seeing  that  none  are  missed,  the  office 
of  the  superintendent  of  equipment,  through  the  mileage 
clerk,  also  has  a  check  by  the  kilowatt-hour  readings  of 
any  cars  missed.  In  other  words,  if  readings  on  a  car 
are  not  reported,  it  is  an  indication  that  an  inspection 
was  missed  and  the  division  carhouse  will  be  notified 
immediately. 

Written  instructions  and  procedures  are  placed  in  the 
hands  of  every  member  of  a  maintenance  crew.  Work 
is  so  planned  that  an  inspector  will  not  interfere  with  an- 
other member  of  the  crew,  but  can,  at  proper  times, 
assist  any  other  inspector.  Each  makes  only  such  re- 
pairs and  adjustments  as  are  ordinarily  made  in  connec- 
tion with  regular  car  inspection. 

A  standard  inspection  report  has  been  adopted  which 
shows  equipment  failures  from  one  general  inspection  to 
another.  It  also  lists  the  repair  work  to  be  done  by 
repair  crews  before  the  next  general  inspection.  This 
form  is  a  complete  condition  record  of  the  car  and  is 
kept  up  to  date  at  all  times  by  either  the  inspectors 
or  the  clerk,  in  whose  keeping  it  remains  between  inspec- 
tions. Inspectors  responsible  for  the  condition  of  the 
equipment  on  the  cars  are  required  to  sign  this  report 
at  each  inspection.     This  not  only  directly  charges  them 

with   the   condition 


MONDAY 
TRACK 4 
9TH<&BRl 


Tag  on  car  shows  when  and  where  it 
is  to  be  placed  for  inspection 


of  parts  under  their 
care,  but  puts  an 
expert  O.K.  on  the 
car  as  a  whole  be- 
fore it  is  put  into 
service  again.  This 
report  has  proved 
valuable  to  the  legal 
d  e  p  a  r  t  m  e  n  t  on 
many  occasions  in 
accident  cases. 
The  completeness  of  this  performance  record  and  in- 
spection report  is  worthy  of  note.  Space  is  provided  for 
the  car  number,  the  inspection  day  and  the  meter  reading 
at  the  last  general  inspection.  Some  operations  are  not 
performed  at  every  general  or  two-week  inspection. 
For  example,  side  and  center-bearing  inspection  for  lub- 
rication is  not  required  oftener  than  every  four  weeks, 
which  is  every  second  inspection ,  slack  adjusters  require 
lubricating  only  every  six  weeks,  which  is  every  third 
inspection;  therefore,  alongside  the  general  inspection 
number  heading,  the  carhouse  clerk  marks  the  number 
1,  2,  or  3,  meaning  that  the  car  is  having  its  first,  second 
or  third  inspection,  and  the  inspector  knows  just  what 
operations  are  to  be  carried  out. 

Five  blank  spaces  under  various  mechanical  headings 
are  used  to  record  equipment  failures  since  the  last  gen- 
eral inspection.  Information  for  these  spaces  is  secured 
by  the  carhouse  clerk  from  various  sources,  and  he  im- 
mediately makes  notations  to  guide  repairs  at  that  par- 
ticular car's  next  inspection.  The  carhouse  clerk  also 
lists  any  equipment  changes.  For  example,  a  CT-25 
compressor  is  replaced  by  a  DH-16  type.  This  informa- 
tion is  taken  from  this  form  in  the  equipment  office,  and 
records  in  the  files  are  brought  up  to  date  by  record 
clerks.  A  space  is  provided  and  filled  in  by  the  super- 
visor of  night,  or  light,  inspection,  which  consists  prin- 
cipally of  lubrication,  brakes  and  control  equipment.  On 
the  reverse  side  of  this  form  any  special  repairs  to  be 
made  at  the  next  general  inspection  are  noted. 

For  the  30-month  complete  overhaul,  and  for  the 
fifteen-month  lighter  job,  sixteen  cars  of  one  group  are 


Armature  shafts  and  commutators  are  being  turned  and  bearings 
and  pinions  fitted  in  this  section 


brought  in.  Three  five-day  weeks  is  the  period  reciuired 
to  overhaul  and  paint  a  car.  Six  tracks  with  two  cars  to 
the  track  are  used  in  both  the  overhaul  shop  and  the 
l)aint  shop.  One  truck  and  motor,  or  light  overhaul,  and 
one  heavy  or  complete  overhaul  are  assigned  to  the  same 
track  since  both  cars  are  due  on  the  same  day.  Each 
day,  certain  operations  are  performed.  Every  car  is 
equipped  with  a  large  figure  1,  2,  3,  etc.,  denoting  the 
day  of  overhaul  the  car  has  reached.  This  also  applies 
to  the  truck,  motor,  and  electric  repair  floors.  The  rou- 
tine is  systematic  and  reduces  supervision,  and  also  re- 
duces the  likelihood  of  delaying  a  car  in  a  space  sched- 
uled for  a  following  car.  Operations  are  so  arranged 
that  the  minimum  amount  of  interference  between  door 
and  step  man,  air  man  and  electrical  man  will  occur. 

From  more  than  two  years'  experience  with  the  plan  of 
overhaul  by  calendar  and  series  of  cars,  very  satisfactory 
methods  have  been  evolved,  costs  have  been  considerably 
reduced  and  a  better  grade  of  work  resulted.  Speciali- 
zation of  workers,  standardization  of  operations  and  con- 
centration of  types  of  equipment  have  made  possible  the 
smallest  shop  personnel  in  the  history  of  the  railway 
company. 


Materials  and  processes  are  tested  in  the  chemical  laboratory 
before  they  are  adopted  as  standard 
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Fig.   1 — Suspension  with  nose  at  center  of  motor 

Fig.  2 — Motor  bar  suspended.    One  spring  assembly  at  each 
end  of  motor 


Making 

Motor  Suspension 

Springs  Adequate 


SPRING  suspension  of  the  nose  of  an  axle-hung 
motor  may  be  worse  than  useless  unless  the  springs 
are  :  ( 1 )  Strong  and  stiff  enough  to  take  maximum  load 
without  going  solid  or  breaking;  (2)  soft  enough  to 
deflect  under  loads  that  the  motor  can  impose;  (3)  so 
arranged  that  there  is  no  sideway,  restraint  on  the  motor. 
Many  equipments  now  running  fail  to  meet  one  or 
more  of  these  requirements. 

It  is  fairly  easy  to  select  a  spring  of  proper  dimen- 
sions to  meet  the  first  two  requirements.  Most  trucks 
have  such  springs  in  them  originally.  However,  the 
second  requirement  may  be  completely  defeated  by 
tightening  the  spring  with  the  suspension  bolt  until  the 
stress  set  up  is  greater  than  that  caused  by  any  load  the 
motor  can  deliver.  There  will  then  be  no  further  spring 
deflection  under  load,  and  the  motor  might  as  well  be 
resting  on  the  transom.  It  is  receiving  no  protection 
from  road  shocks. 

Springs  should  have  little  or  no  initial  compression 
other  than  that  caused  by  the  motor  weight.  The  spring 
system  should  be  so  designed  that  there  is  a  definite 
stop  to  prevent  excessive  tightening  of  the  springs.  This 
should  not  be  left  to  the  judgment  of  the  workman,  since 


the  tendency  almost  always  is  to  pull  the  bolts  uji  as 
tightly  as  possible. 

The  design  should  be  such  that  all  motions  of  the 
axles  relative  to  the  truck  are  unrestrained  by  the  spring 
system  to  the  limits  of  wear  of  the  truck  parts ;  but  many 
spring  systems  are  designed  with  little  or  no  considera- 
tion for  the  effect  of  wear  and  variations  in  the  truck 
and  motors. 

Wear  occurs  on  the  thrust  surface  of  the  journal 
bearing  against  the  a.xle,  on  the  thrust  surfaces  of  the 
journal  bearing  and  journal  box  against  each  other,  and 
between  the  journal  box  and  the  j^edestal  guides.  This 
wear  plus  the  initial  clearances  may  total  \  in.  to  -J  in. 
unless  the  same  clearance  exists  in  the  suspension 
arrangement  between  the  motor  and  the  transom,  the 
motion  between  the  axle  and  truck  will  be  restrained 
by  the  motor.  This  will  throw,  loads  on  the  motor  axle 
bearings  far  beyond  what  they  are  designed  to  carry. 
Hot  bearings  will  result. 

The  various  spring  arrangements  in  common  use  are 
shown  in  Figs.  1  to  5.  The  types  shown  in  Figs  1 
and  2  apply  generally  to  practically  all  motors  of  less 
than  65-hp.  rating.  The  chief  defects  in  this  design  as 
usually  built  are :  First,  too  little  clearance  for  the  bolt, 
and  second,  no  provision  to  prevent  setting  up  the  spring 
too  tight.  The  first  results  in  bending  or  breaking  of 
bolts,  and  sometimes  breaking  of  springs.  The  second 
means  little  or  no  spring  suspension. 

On  larger  motors  the  commonest  construction  is  that 
shown  in  Fig.  3.  Here  there  is  no  attempt  to  get  spring 
suspension.  Quite  frequently  the  yoke  over  the  motor 
nose  has  too  little  clearance  to  the  nose,  resulting  in 
binding  when  wear  develops  in  the  truck  parts.  This 
may  cause  hot  axle  bearings.  Fig.  4,  or  some  variation 
of  it,  is  a  considerable  improvement,  but  here  again 
provision  must  be  made  to  prevent  overtightening  of 
the  bolts. 

Fig.  5  shows  a  construction  that  is  more  satisfactory 
than  Fig.  4,  and  easier  to  handle.  There  is  no  binding 
in  any  direction,  and  the  set-up  stress  is  determined  by 
the  spring  design  and  the  space  allowed  for  the  spring. 
The  motor  is  built  with  a  double  nose,  and  there  are  four 
lugs  on  the  transom  as  shown.  The  spring  nest  is  held 
between  two  wearing  plates.  It  is  compressed  by  the 
two  end  bolts  sufficiently  to  allow  the  assembly  to  be 
slipped  between  the  noses,  after  which  the  tension  is 
released.  Guides  bolted  to  the  transom  at  the  ends  of 
the  nest  keep  it  centered  and  vertical. 

With  increased  speed  of  equipment  the  order  of  the 
day,  serious  attention  should  be  given  to  the  provision 
of  adequate  spring  suspension  for  the  motors.  It  will 
pay  in  reduced  maintenance,  less  flashing,  less  noise,  and 
generally  better  all-around  performance. 
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Pig.  3 — Suspension  for  large  motors  without  spring  support 


Fig.  4 — Suspension  for  large  motors  with  springs 


Fig.  5 — Flexible  spring  suspension  for  large  motors  with  double  nose  and  lugs  on  transom 

Electric  R.ailway  Journal — Vol.75,  No.7 
354 


London  Inaugurates 


Sixty  double-deck  vehicles  of 
this  type  are  being  placed 
in  service  by  the  London 
United  Tramways 


Extensive  Trolley  Bus  System 


Sixty  double-deck  trolley  buses  in  original 
order  to  serve  about  17  miles  of  route.    Ad- 
vanced ideas  in  construction  and  equipment 
embodied  in  design  of  vehicles 


TROLLEY  buses  were  introduced  to  London  on 
May  16,  with  the  starting  of  service  on  the 
Twickenham  Junction-Teddington  section  of  the 
London  United  Tramways.  Before  the  end  of  summer, 
about  17  miles  of  the  system  will  have  been  converted  to 
trolley  bus  operation  and  60  vehicles  will  be  in  use.  With 
a  system  of  this  magnitude  and  plans  for  expansion  in 
the  near  future,  London  assumes  a  position  of  prom- 
inence among  the  cities  with  trolley  bus  service. 

As  shown  on  the  accompanying  map,  the  lines  com- 
prise the  entire  routes  operated  by  the  L.  U.  T.  in  the 
Kingston.  Surbiton,  Maiden  and  Wimbledon  areas,  as 
well  as  the  Teddington-Hampton  Wick  section  of  the 
Hampton  Court  loop.  At  Wimbledon  and  Kingston  cer- 
tain short  lengths  of  car  routes,  dead  ends,  will  lapse  from 
service.  In  the  Kingston  area  the  operation  will  be 
facilitated  by  stringing  overhead  along  Park  Road,  a 
byway  that  connects  the  Richmond  Park  and  Kingston 
Hill  terminals.  This  will  form  a  loop  around  which  the 
vehicles  from  Dittons  and  Tolworth  will  operate  in  oppo- 
site directions.  The  two  longest  routes  extend  from 
Wimbledon  Town  Hall  to  Hampton  Court,  via  Raynes 
Park,  New  Maiden,  Norbiton,  Kingston  and  Hampton 


A  large  area  of  London  will  be  served  by  trolley  buses  when  all 
of  the  lines  have  been  converted 


Wick,  and  from  Twickenham  Junction  to  Tolworth,  via 
Teddington,  Hampton  Wick.  Kingston  and  Surbiton. 

A  large  proportion  of  the  car  track  on  the  lines  being 
converted  is  approaching  the  stage  when  renewal  would 
be  necessary.  Also  new  rolling  stock  would  be  required 
soon.  Traffic  on  these  lines  is  not  very  dense,  so  tliat 
peak  loads  can  be  handled  satisfactorily  by  the  trolIe\' 
bus.  In  determining  the  best  plan  of  improvement, 
therefore,  the  Underground  Company,  which  controls  the 
L.  U.  T.,  decided  that  a  conversion  to  trolley  buses  was 
the  most  advantageous  proposition,  from  the  viewpoints 
of  economy  and  traffic  efficiency. 
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The  existing  overhead  construction  is  being  modern- 
ized and  supplemented  by  the  necessary  return  wire  on 
the  Nottingham  suspension  principle,  which  comprises  a 
system  of  span  wires  with  central  support.  To  insure  a 
steady  line  voltage,  an  automatic  mercury  vapor  sub- 
station is  being  installed  at  Maiden.  A  constant  voltage 
is  important,  as  the  electric  motor,  although  nominally 
of  80  hp.,  develops  150  hp.  at  starting. 

The  60  vehicles  being  built  are  the  double-deck  type 
and  seat  56  passengers.  Chassis  are  the  model  663-T  of 
the  Associated  Equipment  Company,  bodies  are  by  the 
Union  Construction  and  Finance  Company,  and  the  elec- 
trical equipment  is  by  the 
English  Electric  Company 
and  the  British  Thomson- 
Houston  Company,  the 
former  furnishing  35 
buses  and  the  latter  25. 
Completely  equipped,  the 
new  vehicle  weighs  16,400 
lb.  Its  over-all  length  is 
27  ft.  7^  in. ;  its  maximum 
width  7  ft.  5i  in.;  the 
height  from  ground  over 
roof  sheets  14  ft.  3^^  in., 
and  the  wheelbase,  16  ft. 
6  in. 

Incorporated  in  the  de- 
sign of  these  vehicles  are 
many  new  features.  Fifty- 
four  of  the  vehicles  will 
be  fitted  with  a  special 
form  of  hood,  designed  to 
give  improved  balance  and 
proportion  to  the  lines  of 
the  front.  This  hood  will 
have  a  headlight  of  the 
tilting  type.  A  further  de- 
parture is  a  new  type  of 
spring  bumper  for  the  left 
rear  corner,  designed  so 
that  it  does  not  increase 
the  over-all  length. 

Fully  loaded  the  trolley 
bus  is  capable  of  a  speed 

of  29.4  m.p.h.  on  the  level  and  18  m.p.h.  on  a  5  per  cent 
grade.  Acceleration  is  up  to  2  m.p.h.p.s.  Deceleration 
can  be  effected  at  approximately  5J  m.p.h.p.s.  for  ordi- 
nary stops  and  at  more  than  8  m.p.h.p.s.  for  emergency 
stops,  these  rates  being  uniformly  continued  until  the 
vehicle  comes  to  rest.  The  emergency  deceleration  enables 
a  trolley  bus  that  is  running  at  30  m.p.h.  to  be  brought 
to  a  standstill  in  about  80  ft.  The  average  scheduled 
speed,  including  stops,  is  from  10  to  12  m.p.h. 

Built  of  nickel  steel  channel-shaped  pressings,  with  a 
maximum  depth  of  11^  in.,  the  chassis  frame  is  excep- 
tionally rigid,  and  the  large  over-all  width  makes  for 
great  stability.  It  is  downswept  over  the  front  and  the 
rear  axles,  which  permits  a  body  with  a  low  floor  level 
to  be  mounted.  The  cross-members  are  of  tubular  sec- 
tion. 

The  front  axle  is  of  substantial  design  and  has  extra 
large  roller  bearings.  The  kingpin,  fitted  with  a  special 
roller  thrust  bearing  to  eliminate  friction,  is  so  designed 
as  to  reduce  steering  effort  to  a  minimum.  Easy  con- 
trol is  effected  further  by  a  light  type  of  steering  gear. 
A  special  type  of  front  wheel  brake,  operated  through  a 


A  special  form  of  hood  gives  improved  balance  and  proportion 
These  vehicles  seat  a  total  of  56  passengers 


push  rod  in  the  kingpin,  prevents  the  brake  adjustment 
being  disturbed  by  the  steering  lock.  Hydraulic  shock 
absorbers  are  supplied. 

Simplicity  of  the  rear  truck  design  is  promoted  by  the 
adoption  of  a  single  road  spring  on  each  side,  instead  of 
the  usual  four-spring  arrangement.  The  two  rear  axles 
are  one-piece  nickel  steel  forgings,  and  the  worm  casing 
provides  a  large  oil  capacity.  Worm  gearing  and  bevel 
type  differentials  can  be  quickly  detached  from  the  cas- 
ings. A  third  differential  is  fitted  to  the  intermediate 
axle,  thus  assuring  the  equal  division  of  power  between 
the  two  axles.    Another  noteworthy  feature  is  the  torque 

blade,  of  chrome  vana- 
dium spring  steel,  which 
permits  complete  freedom 
of  motion  of  each  axle  and 
obviates  extreme  angles 
on  intermediate  propeller 
shaft  couplings. 

With  the  exception  of 
the  resistances,  all  of  the 
single  motor  equipment  is 
mounted  at  the  front.  The 
DK-130  English  Electric 
and  the  110-DL  Briti.sh 
Thomson-Houston  box 
frame  self -ventilating  mo- 
tors have  normal  ratings 
of  80  and  82  hp.,  respec- 
tively. In  each  type  the 
armature  is  mounted  on 
roller  bearings  and  is  easy 
to  remove,  while  the  motor 
as  a  unit  can  be  lifted  out 
through  the  front  of  the 
hood. 

Movement  of  the  master 
controller  is  effected  by  a 
pedal.  The  six-notch 
English  Electric  controller 
is  of  drum  type  and  works 
the  contactors  in  conjunc- 
tion with  a  current  limit 
relay,  which  is  automatic 
after  the  first  two  notches^ 
The  fifth  and  sixth  notches  are  "running"  notches, 
the  fifth  giving  full  field  and  the  sixth  a  weakened 
field.  The  nine-notch  Thomson-Houston  controller 
is  of  a  new  type,  the  spring  contact  fingers,  of  silver, 
being  mounted  on  an  insulated  bar  and  the  contacts  on 
an  insulated  base.  It  is  under  the  control  of  the  driver 
throughout  the  entire  range  of  operation.  The  eighth 
and  ninth  notches  are  "running"  notches.  A  special  de- 
vice necessitates  the  direct  action  of  the  driver  to  use 
field  shunting. 

Current  collection  is  through  two  20-ft.  trolley  poles, 
allowing  the  vehicle  a  maximum  deviation  of  13  ft.  from 
the  center  line.  A  bamboo  trolley  retriever  is  carried 
in  a  sheath  under  the  body.  Attached  to  the  chassis  is  a 
skate,  operated  by  a  change-over  switch.  Through  con- 
tact with  the  track  rail  this  enables  the  trolley  bus  to  be 
maneuvered  on  car  track  where  there  is  no  overhead 
return  wire. 

Internal  expanding  brakes,  with  detachable  .liners 
working  on  pressed-steel  drums,  are  fitted  to  all  six 
wheels.  Brakes  of  the  four  rear  wheels  can  be  set  by 
means  of  a  hand  lever,  this  method  being  used  chiefly 
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for  parking.  Application  of  the  brakes  to  all  six  wheels 
is  by  pedal,  amplified  by  the  Dewrandre  Servo  vacuum 
system.  The  vacuum  is  obtained  by  a  Reavell  rotary 
exhauster.  Rheostatic  braking  also  is  used  on  the  ve- 
hicles. The  reverse  impulse  from  this  method  causes 
sufficient  retardation  to  reduce  the  speed  from  20  m.p.h. 
to  about  8  m.p.h.  or  less,  without  wear  on  the  brake 
drums.  All  forms  of  braking  are  controlled  by  the  same 
pedal,  the  four  depressions  being  as  follows:  (1)  The 
current  is  cut  off  from  the  motor;  (2)  the  rheostatic 
brake  is  applied;  (3)  the  rheostatic  brake  is  further 
applied,  and  (4)  the  wheel  brakes  are  actuated  with 
Servo  amplification. 

Floor  bearers  of  the  lower  deck  form  a  framework 
made  up  of  strong  aluminum  alloy  sections  over  the  rear 
axles  and  of  teak  elsewhere.  Framings  of  the  two 
saloons  are  independent  units  bolted  together,  the  joints 
at  pillars  being  reinforced  by  aluminum  alloy  gussets 
screwed  to  the  framing.  The  staircase  is  built  into  this 
framing.  Upper  floor  bearers,  which  form  the  carlines 
of  the  lower  deck  ceilings,  are  specially  shaped  steel 
pressings.  The  roof  is  of  18-gage  aluminum  sheet, 
screwed  to  the  wood  carlines,  except  at  the  trolley  base, 
where  it  is  14-gage  strong  aluminum  alloy  sheet,  riveted 
to  the  steel  carlines.  The  sheets  are  doped  and  covered 
with  cotton  duck.  All  siding  and  end  sheeting  is  of 
16-gage  aluminum,  screwed  to  the  framework. 

Accommodations  for  24  passengers  are  provided  in 
the  lower  deck,  with  eight  two-person  cross  seats,  one 
two-person  longitudinal  seat  under  the  staircase  and  a 
six-passenger  longitudinal  seat  facing  the  staircase.  In 
the  upper  deck  are  seats  for  32  passengers,  thirteen  two- 
person  cross  seats  and  a  six-person  seat  across  the  rear 
end. 


American  Executive  Committee 
Meets  at  Quef)ec 

COINCIDENT  with  the  convention  of  the  Canadian 
Electric  Railway  Association,  a  meeting  of  the  Amer- 
ican Executive  Committee  was  held  at  Quebec  on  June  11. 
Satisfactory  progress  with  plans  for  the  various  phases 
of  the  convention  to  be  held  at  Atlantic  City  in  Septem- 
ber was  reported  by  the  chairmen  of  several  committees. 
Brief  rejxjrts  concerning  other  current  activities  of  the 
Association  were  presented.  Full  authority  was  given  to 
the  Engineering  Association  to  act  in  connection  with 
the  proposed  revision  of  the  constitution  of  the  Ameri- 
can Standards  Association.  Resolutions  were  passed 
expressing  the  regret  of  the  Association  at  the  death  of 
Joseph  R.  Ellicott.  Fred  Green  and  Harlow  Clark.  To 
fill  the  vacancy  in  the  position  of  National  Counsellor 
of  the  United  States  Chamber  of  Commerce  created  by 
the  election  of  J.  N.  Shannahan  to  be  a  director,  the  com- 
mittee appointed  Lucius  S.  Storrs.  It  was  decided  to 
hold  the  next  meeting  of  the  Executive  Committee  on 
July  24  at  New  York  City. 

On  the  day  following  the  meeting  of  the  Executive 
Committee,  conferences  were  held  both  morning  and 
afternoon  under  the  auspices  of  the  Advisory  Council. 
These  meetings  were  attended  by  electric  railway  execu- 
tives of  the  New  England  States,  as  well  as  representa- 
tives of  a  number  of  Canadian  properties.  No  fixed  pro- 
gram was  followed,  the  discussion  being  entirely  informal 
concerning  various  problems  now  facing  the  industry. 


Reading  Heats   Control  Building 
with  Off-Peak  Energy 

ELECTRIFICATION  of  railroad  lines  around  and 
between  metropolitan  centers  demands  electricity  in 
large  quantities  for  motive  power.  The  energy  for  the 
railroads  is,  in  some  instances,  generated  in  independent 
plants,  but  in  most  large  projects  now  under  way,  it  is 
supplied  by  the  electric  light  and  power  companies.  This 
supply  of  large  quantities  of  electric  energy  is  bought 
quite  generally,  under  contracts  having  certain  demand 
charges,  coupled  with  a  reasonable  charge  for  energy. 
The  load  demands  are,  of  course,  established  by  the  trac- 
tion necessities.  There  becomes  available,  therefore, 
electricity  which  can  be  used  for  various  purposes,  pro- 
vided its  use  is  confined  to  the  off-peak  or  off-demand 
hours.  This  has  led  to  the  installation  of  automatic 
thermal  storage  off-peak  heating  systems  for  various 
purposes  along  the  right-of-way.  The  usage  of  electrical 
energy  can  automatically  be  so  confined  to  certain  hours 
that  the  load  is  not  superimposed  upon  the  traction  peaks. 

Among  the  first  railroads  to  realize  the  merits  of  this 
form  of  heating  is  the  Reading  Company.  This  company 
has  installed  in  its  main  control  building,  just  outside  the 
Philadelphia  Terminal,  an  "off-peak"  or  "off-demand" 
electric  heating  plant  which  uses  electricity  at  a  low 
energy  cost  free  from  demand  charges. 

The  building,  approximately  30x30x25  ft.,  consists  of 
two  floors,  the  upper  one  containing  the  main  control 
table  and  the  lower  floor  being  used  as  one  of  the  auto- 
matic substations  for  the  local  division.  The  railway 
equipment  occupies  the  remaining  space,  so  that  the  auto- 
matic electric  heating  plant  and  an  automatic  electric 
water  heater  for  utility  purposes  made  by  the  Hall  Elec- 
tric Company  of  Philadelphia  were  installed  in  a 
waterproof  pit  alongside  the  building.  A  duct  is  run  into 
the  main  building  carrying  the  two  heating  lines,  the 
water  supply  lines  and  the  necessary  cable.  The  space 
heated  is  approximately  17,500  cu.ft.  The  automatic 
substation  on  the  lower  floor  is  heated  to  a  temperature 
of  50  deg.,  whereas  the  operating  room  is  maintained 
at  70  deg.  With  the  "off-peak"  automatic  heating  plant 
the  temperatures  required  on  the  two  floors  were 
obtained  more  readily  than  could  have  been  done  with 
other  forms  of  heating. 

The  building  is  uninsulated  except  for  1-in.  Celotex  in 
the  ceiling.  The  walls  are  of  13-in.  brick,  with  the 
first  and  second  floors  and  ceiling  of  concrete.  One  item 
which  somewhat  influences  the  consumption  is  the  large 
amount  of  exposed  glass  installed  so  that  the  operator 
can  see  the  surrounding  trackage  from  the  windows  of 
the  tower. 

The  heat  loss  from  the  control  building,  based  on  the 
temperatures  given,  was  found  to  be  17,000  B.t.u.  per 
degree-hour.  To  store  sufficient  heat  units,  it  was  found 
that  a  500-gal.  storage  tank,  equipped  with  40  kw.  of 
heaters,  when  controlled  by  an  electric  time  switch  to 
prevent  using  energy  during  the  peak  periods,  would 
deliver  the  desired  capacity  under  the  most  exacting  con- 
ditions. Based  on  the  radiation  factor  of  the  building, 
for  a  normal  heating  season  the  total  consumption  of 
electrical  energy  will  amount  to  49,950  kw.-hr. 

The  heating  system,  being  entirely  automatic,  imposes 
no  burden  for  its  operation  on  the  power  dispatcher, 
whose  normal  responsibilities  require  his  constant  antl 
undivided  attention. 


Electric  Railway  Journal — July,  1931 
357 


",!Ht-* 


Precast  concrete  slabs  of  this  type  have  proved  to 
be  an  economical  way  of  paving  the  street 
railway  track  area  at  Seattle 


Precast  Concrete  Slabs  for 
Temporary  Paving 

By  a.  E.  Pierce 

Assistant  Superintendent 

Seattle  Municipal  Street  Railwav 

Seattle,  Wash. 


DEVELOPMENT  by  the  Seattle  Municipal  Street 
Railway  of  a  precast  reinforced-concrete  paving  slab 
for  unpaved  track  has  solved  a  difficult  problem.  Exten- 
sive installations  of  these  slabs  are  being  made  at  the 
present  time.  They  were  first  designed  in  1926  for  use 
at  a  street  intersection  where  heavy  automobile,  truck 
and  bus  traffic  was  causing  frequent  demands  for  the 
replacement  of  the  wooden  planking  being  used.  A  local 
concrete  company  furnished  slabs  for  experimental  pur- 
poses. They  are  still  in  service  giving  entire  satisfac- 
tion. 

The  city's  policy  for  a  number  of  years  has  been  to 
relieve  the  street  railway  of  the  original  surface  paving 
cost,  except  the  additional  expense  due  to  the  presence 
of  tracks.  The  financial  condition  of  the  railway  in  recent 
years  has  prevented  its  paying  even  this  small  extra  cost 
and  several  miles  of  track  have  remained  unpaved.  If 
precast  reinforced-concrete  slabs  could  be  manufactured 
and  installed  at  approximately  the  same  price  as  plain 
concrete  of  from  7  in.  to  8  in.  in  depth,  it  was  thought 
that  it  would  allow  the  abutting  property  owners  and  the 
city  to  install  the  slabs  in  the  street  railway  tracks 
without  involving  the  street  railway  department  in  any 
expense  other  than  a  slight  surfacing  cost. 

The  cost  is  approximately  $6  per  lineal  foot  for  the 


Slabs   are  delivered   and   placed  in  position  by  a   small 
motor    truck    with    derrick    equipment 


area  18  ft.  wide  occupied  by  the  double-track  car  line. 
The  slabs  are  of  reinforced  concrete,  4^  in.  thick  and  of 
varying  lengths  and  widths,  resting  upon  the  ties.  The 
slabs  between  the  rails  and  between  the  rail  and  con- 
crete paving  are  placed  parallel  with  the  rails,  while  the 
slab  for  the  "dummy"  is  of  a  heavier  design  and  is  placed 
at  right  angles  to  the  track  and  rests  on  the  projecting  ties 
from  either  track.  The  slabs  are  manufactured  and 
cured  in  the  yards  of  a  local  concrete  products  firm  and 
are  transported  to  the  job  and  placed  by  a  derrick,  as 
shown  in  the  accompanying  illustration.  A  wooden  filler 
along  the  inside  of  the  rail  is  used  to  space  the  slabs 
in  the  track  and  to  allow  for  wheel  flanges. 

There  is  some  rocking  movement  in  the  slabs,  but  a 
fine  sand  is  being  swept  into  the  joints  which  stops  this. 
Slabs  are  built  in  units  of  a  weight  which  allows  their 
removal  by  men  in  the  maintenance  crew  whenever 
repairs  to  the  track  or  roadbed  may  be  necessary.  In 
case  the  street  railway  later  may  be  in  a  financial  con- 
dition to  install  standard  paving,  the  slabs  can  be  removed 
and  installed  in  another  location. 
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Faster,  Better  Service  Needed 


NEED  for  the  adoption  of  a  new  viewpoint  was 
the  message  the  delegates  heard  at  the  27th  annual 
convention  of  the  Canadian  Electric  Railway 
Association,  held  at  the  Chateau  Frontenac.  Quebec,  on 
June  10-12.  Speakers,  committee  reports  and  discus- 
sions from  the  floor  all  stressed  the  fact  that  the  industry 
no  longer  can  dictate  to  the  public  what  service  it  will 
deliver,  but  must  now  take  orders  from  the  same  public 
as  to  what  service  will  be  acceptable. 

Since  there  were  no  exhibits,  sessions  were  held  both 
morning  and  afternoon.  The  usual  custom  of  having 
addresses  by  prominent  speakers  at  luncheons  on  each 
day.  however,  was  retained. 

Entertainment  features  included  a  dinner  at  the 
Chateau  Frontenac,  a  golf  tournament  and  an  informal 
dinner  at  Kent  House,  and  various  trips  to  points  of 
interest  in  and  around  Quebec. 

In  his  presidential  address,  Mr.  Tait  called  attention 
to  the  substantial  manner  in  which  revenues  of  Canadian 
electric  railways  have  held  up  in  view  of  the  business 
situation.  The  year  1930  was  the  second  highest  in 
history,    being    exceeded    only   by   the    preceding    year. 

On  each  of  the  three  days  of  the  convention  a  luncheon 
was  held  at  the  Chateau  Frontenac.  at  which  President 
Tait  was  toastmaster.  On  Tuesday,  following  a  welcome 
to  the  city  of  Quebec  by  Mayor  H.  E.  Lavigeur.  Carl  W. 
Stocks,  editor  Bus  Transportation,  spoke  of  the  develop- 
ment of  unified  control  of  urban  and  interurban  bus  lines 
radiating  from  a  central  city.  One  management  should 
control  all  operations,  although  separate  companies  may 
be  formed  for  the  city  and  interurban  services,  on  account 
of  the  non-interchangeability  of  equipment  and  drivers. 
Maintenance,  however,  should  be  consolidated.  Mr. 
Stocks  concluded  with  sixteen  recommendations  for  im- 
proving bus  service  and  increasing  profits. 

Lucius  S.  Storrs.  Baltimore,  speaker  at  the  luncheon 
on  Thursday,  laid  particular  stress  on  the  necessity  for 
getting  away  from  the  old  ideas  of  publicity.  It  may  be 
summed  up  in  two  propositions,  he  said :  whether  we 
are  doing  things  for  the  public  or  doing  things  to  the 
public.  He  believes  that  we  must  forget  the  time-honored 
term  "good  public  relations."  and  instead  cultivate  a 
friendly  public  intere.st. 

J.  H.  Hanna.  Washington.  D.  C.  president  American 
Electric  Railway  Association,  speaking  at  the  Friday 
luncheon,  stressed  the  necessity  for  improved  service  in 
view  of  the  intense  competition  of  today.  Apart  from 
this,  it  is  the  duty  of  the  industry  to  furnish  the  highest 
possible  form  of  transportation  service.  The  presence  of 
many  private  automobiles  in  the  streets  means  more  than 
keen  competition ;  the  traffic  congestion  created  by  them 
surpasses  in  importance  any  other  public  problem.  The 
arteries  of  travel  must  be  cleared  of  obstruction ;  to  do 
this,  public  vehicles  must  be  given  such  preference  in  the 
handling  of  traffic  as  is  justified  by  their  much  higher 


Plans  for  improvement  of  transportation 
methods  were  discussed  at  the  Quebec 
convention  of  the  Canadian  Electric  Rail- 
way Association.  Improvement  in  sched- 
ule speeds  and  methods  of  bus  mainte- 
nance were  topics  of  principal  papers 


efficiency  in  the  use  of  streets.  But  managements  must 
realize  that  their  service  is  not  now  satisfactory  and  they 
must  bring  about  such  improvements  as  will  remove  the 
prejudice  which  now  undoubtedly  exists  against  the  use 
of  their  vehicles.  These  things  accomplished,  there  will 
be  a  greater  demand  than  ever  for  public  transportation. 

The  Tuesday  morning  session  was  devoted  to  reports  of 
committees.  The  Bus  and  Coach  Committee  report,  pre- 
sented by  its  chairman.  D.  E.  Blair,  of  Montreal,  gave  a 
resume  of  progress  with  the  Diesel  engine  for  motor  buses. 
Development  of  this  engine  has  been  so  rapid,  during  the 
past  year  of  two.  that  it  is  reasonably  certain  that  highly 
satisfactory  units  will  be  available  in  a  competitive  mar- 
ket and  in  a  relatively  short  time.  The  committee  also 
called  attention  to  the  merits  of  the  trolley  bus,  especially 
for  smaller  cities. 

W.  F.  Irvin.  Toronto,  presented  the  report  of  the 
Committee  on  Traffic  Control.  A  summary  was  given  of 
results  with  traffic  signals.  From  this  the  inference  was 
drawn  that  signals  are  of  greatest  utility  where  traffic  is 
very  heavy.  For  lighter  traffic,  stop  signs,  slow  signs, 
flashing  beacons,  and  other  devices  of  a  permanent  nature 
are  to  be  preferred. 

In  the  discussion,  Mr.  Blair  pointed  out  the  difficulty 
of  timing  signals  so  as  to  obviate  delay  where  streets  are 
uneven  or  block  lengths  not  uniform.  W.  R.  Robertson, 
Hydro-Electric  Railways,  believes  in  manual  control  in 
such  instances  or  where  there  are  varying  amounts  of 
traffic  on  intersecting  thoroughfares.  H.  C.  Patten,  To- 
ronto, holds  that  street  railway  men  have  been  too  con- 
tent to  leave  traffic  control  to  city  governments,  which 
are  interested  chiefly  in  facilitating  automobile  move- 
ments, whereas  the  street  car  carries  perhaps  80  per  cent 
of  the  people  on  street  car  streets.  E.  C.  Schoales.  Fort 
William,  believes  that  in  small  cities  there  is  a  tendency 
to  install  too  many  signals. 

C.  H.  Clancy,  Toronto,  reporting  for  the  Committee  on 
Merchandising  Transportation,  in  the  absence  of  the 
chairman,  J.  Lightbody,  pointed  out  that  the  public  must 
be  informed  of  the  facts  relative  to  the  merits  of  various 
transportation  methods.  Street  railways  should  indicate 
to  the  public  their  willingness  to  adopt  new  forms,  such 
as  the  motor  bus,  as  quickly  as  they  are  proved  suitable, 
and  can  be  worked  into  the  transportation  system.  The 
committee  suggests  that  the  designation  "street  railway 
system"  should  be  discarded  gradually  in   favor  of  a 
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broader  term  which  would  include  motor  bus  and  perhaps 
taxicab  operation.  The  need  for  sales  methods,  and  the 
possibilities  of  employing  a  sales  manager,  particularly 
in  the  larger  companies,  also  was  considered. 

K.  B.  Thornton,  Montreal,  discussing  the  report,  stated 
that  there  is  no  question  in  the  mind  of  any  transportation 
man  that  it  is  best  to  co-ordinate  the  various  methods 
where  there  is  a  demand,  else  there  will  be  competition. 
J.  B.  Hayes,  Halifax,  feels  that  the  benefit  of  giving 
various  types  of  transportation  is  that  it  makes  the  public 
realize  that  the  company  is  doing  its  best  to  furnish  serv- 
ice. Mr.  Robertson  has  made  use  of  various  unusual 
means  of  publicity.  As  a  result,  the  public  is  becoming 
more  interested  in  transportation  systems.  C.  H.  Dahl, 
Winnipeg,  has  obtained  good  results  from  a  company 
paper,  published  twice  a  month. 

H.  E.  Weyman,  Levis,  presented  the  report  of  the 
Committee  on  Safety  and  Accident  Prevention  in  the 
absence  of  A.  E.  Parker,  Winnipeg.  The  committee 
notes  that  the  Canadian  companies  continue  to  show  im- 
provement in  results  of  accident  prevention. 

Two  principal  papers  were  presented  at  the  regular 
sessions  of  the  convention.  The  first  was  by  Joe  R. 
Ong,  director  of  research  Cincinnati  Street  Railway, 
whose  subject  was  the  improvement  of  schedule  speeds. 
Speed,  he  held,  is  the  keynote  of  success  of  a  transporta- 
tion system.  The  former  claim  that  the  street  car  is  the 
fastest  vehicle  on  the  street  has  been  challenged  every- 
where. Accordingly,  the  highest  possible  speed  consistent 
with  safety  is  necessary  if  the  street  railways  are  to 
regain  the  business  which  they  have  lost,  or  to  hold  and 
add  to  the  business  which  they  now  enjoy.  Whatever 
the  physical  conditions  which  it  would  be  difficult  to 
change,  it  would  appear  the  reasonable  and  clear  duty  of 
the  schedule  department  to  put  into  effect  and  operate 
schedules  for  the  highest  possible  speed  consistent  with 
them.  Besides  the  actual  speed,  an  element  of  appeal 
necessary  to  hold  the  business  and  to  increase  it  is  to 
create  the  impression  of  speed.  In  detail,  Mr.  Ong  listed 
many  methods  by  means  of  which  these  results  may  be 
attained. 

Following  Mr.  Ong's  paper,  additional  emphasis  was 
laid  on  several  of  the  points  stressed  by  him.  J.  Metcalf, 
Toronto,  believed  that  speed  is  uppermost  in  our  business, 
but  that  it  has  been  given  serious  consideration  onlv  in 
the  last  two  or  three  years.  Charles  Gordon,  managing 
director  A.E.R.A..  held  that  speed,  frequency  and  regu- 
larity are  essentials  of  successful  service.  Morris  Buck, 
Electric  Railway  Journal,  pointed  out  that  many  of 
Mr.  Ong's  recommendations  can  be  carried  out  without 
any  major  expenditure,  and  that  the  improvement  in 
operations  obtainable  in  that  manner  may  so  benefit  the 
property  that  money  for  major  projects  will  be  forth- 
coming. C.  H.  Dahl.  Winnipeg,  agreed  that  while  a 
reduction  made  in  running  time  may  be  very  small,  the 
riders  get  the  impression  that  a  far  greater  time  has  been 
saved.  R.  M.  Reade,  Quebec,  believes  that  the  personal 
element  on  the  part  of  the  men  is  essential  to  making 
improvements  in  speed.  Mr.  Schoales  concurred  in  this, 
and  also  pointed  out  that  the  men  have  more  at  stake 
than  anyone  else  connected  with  the  organization. 

Motor  bus  servicing  and  maintenance  was  the  subject 
of  the  second  paper,  presented  by  C.  O.  Sparhawk,  super- 
intendent bus  mechanical  department  United  Electric 
Railways,  Providence,  R.  I.  Methods  employed  in  mod- 
ernizing and  expanding  the  bus  repair  work  of  his  prop- 
erty resulted  in  an  improvement  of  the  morale,  clean 


and  well-painted  buses  on  the  highway,  less  need  for 
spare  bus  equipment,  more  miles  per  pull-in,  and  reduc- 
tion in  maintenance  costs  amounting  to  23  per  cent.  The 
discussion  following  Mr.  Sparhawk's  paper  centered  on 
the  desirability  of  continuing  buses  with  the  design  as 
received  from  the  manufacturer  or  changing  them  to  meet 
certain  needs.  P.  H.  Reid.  Montreal,  believes  that 
changes  should  be  made  when  necessary,  and  that  main- 
tenance costs  will  be  reduced  thereby.  Mr.  Blair  held 
that  defective  design  should  be  gone  into  carefully  with 
the  idea  of  improvement.  Mr.  Tait  stated  that  he  has 
found  the  manufacturers  liberal  in  replacing  parts  that  do 
not  meet  the  requirements. 

Besides  the  principal  papers,  a  considerable  part  of  the 
program  was  devoted  to  the  consideration  of  topics  of 
interest  to  operating  men.  These  included  a  wide  range 
of  subjects.  Comparison  of  sliding  collectors  and  trolley 
wheels  attracted  considerable  attention.  L.  R.  Wagner, 
Detroit,  stated  that  after  extensive  tests,  the  Detroit 
Department  of  Street  Railways  has  adopted  sliding  col- 
lectors for  use  throughout  on  its  system.  There  has  been 
a  reduction  of  50  per  cent  in  trolley  wire  wear  and  a  net 
saving  of  about  $20,000  a  year.  L.  E.  Gould,  Economy 
Electric  Devices  Company,  also  pointed  out  the  advan- 
tages of  shoes  over  wheels.  E.  B.  Walker,  Canadian 
National  Railways,  thinks  that  improvements  in  wheels 
may  come. 

Relations  between  trolley  wheel  or  shoe  pressure,  fric- 
tion, and  current  capacity  at  various  speeds  were  dis- 
cussed by  L.  W.  Birch,  Ohio  Brass  Company.  He 
pointed  out  the  need  of  maintaining  the  correct  propor- 
tions between  the  various  elements  in  order  to  get  satis- 
factory performance.  He  also  indicated  that  by  increas- 
ing the  diameter  of  the  trolley  wheel  axle,  properly  lubri- 
cated, the  life  can  be  increased  materially. 

Results  of  wood  preservation  was  another  topic  con- 
sidered. H.  Wykes,  Hydro-Electric  Railways,  believes 
that  there  is  no  excuse  for  the  use  of  any  untreated  ties 
today.  With  creosote,  the  life  can  be  extended  so 
greatly,  even  with  soft  wood,  that  it  does  not  pay  to  in- 
stall untreated  ties.  G.  A.  Berry,  Canada  Creosoting 
Company,  followed  with  additional  evidence  as  to  the 
value  of  treatment.  Mr.  Robertson  referred  to  the  use 
of  wood  shims  laid  between  the  tie  and  the  rail  to  take 
the  mechanical  wear  and  so  increase  the  life  of  the  tie. 
A.  V.  Linnell,  Montreal,  told  of  untreated  ties  which 
have  had  a  life  of  25  years,  outwearing  the  rail.  These 
were  swamp  cedar,  which  is  the  best  rot-resisting  wood 
grown  in  Canada.  Don  M.  Campbell,  Preston,  pointed 
out  that  the  quality  of  the  tie  depends  as  much  on  the 
soil  and  the  climate  as  it  does  on  the  variety  of  wood. 

Methods  of  car  and  bus  painting  were  discussed  under 
the  leadership  of  W.  R.  Robertson,  Hydro-Electric  Rail- 
ways, and  F.  S.  Beattie,  Ottawa  Car  Manufacturing 
Company.  Others  taking  part  in  the  discussion  were 
W.  R.  McRae,  Toronto,  and  Don  M.  Campbell,  Preston. 

D.  E.  Blair,  Montreal,  and  J.  Metcalf,  Toronto,  dis- 
cussed methods  of  minimizing  turnbacks,  while  W.  C. 
Monk.  Winnipeg,  and  A.  S.  McArthur,  Toronto,  told  of 
the  advantages  and  functions  of  road  instructors. 

Labert  St.  Clair  of  the  American  Electric  Railway 
Association  told  the  delegates  that  they  should  use  the 
car  or  bus  where  each  fits  best. 

Following  the  presentation  of  the  report  of  the  nomi- 
nating committee  by  W.  S.  Hart,  Three  Rivers,  officers 
for  the  ensuing  year  were  elected  unanimously,  as 
follows : 
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Honorary  president,  J.  E.  Tanguay,  general  manager  Quebec 
Railway,  Light  &  Power  Company. 

Honorary  vice-president,  Acton  Burrows,  proprietor  Canadian 
Raihcay  &  Marine  World. 

Honorary  advisory  council :  T.  Ahearn,  Ottawa ;  E.  Ander- 
son, Winnipeg ;  J.  E.  Hutcheson,  Montreal ;  W.  A.  Kingsland, 
Canadian  National  Railway ;  W.  G.  Murrin,  Vancouver,  and 
J.  F.  Saint-Cyr,  Montreal  Tramways  Commission. 

President,  K.  B.  Thornton,  general  manager  Montreal  Tram- 
ways. 

Vice-President,  George  E.  Waller,  manager  Hamilton  division 
Ontario  Hydro-Electric  Railways. 

Treasurer,  H.  C.  Patten,  comptroller  Toronto  Transportation 
Commission. 

Auditor,  J.  E.  Richards,  manager  London  &  Port  Stanley 
Railway. 

Executive  Committee :  The  president,  the  vice-president,  the 
treasurer,  the  junior  past  president  (L.  Tait,  London)  and  D.  E. 
Blair,  Montreal ;  F.  D.  Burpee,  Ottawa ;  C.  H.  Dahl,  Winnipeg ; 
W.  S.  Hart,  Three  Rivers;  D.  W.  Harvey,  Toronto;  J.  B. 
Hayes,  Halifax ;  W.  J.  Lynch,  Quebec :  H.  R.  Mallison,  Mon- 
treal ;  W.  R.  Robertson,  Windsor,  and  H.  E.  Weyman,  Levis. 


Canadian  Electric  Railways  Made  Good 
Showing  in  1930 

ELECTRIC  railvk^ay  systems  in  Canada  had  their 
second  most  prosperous  year  in  1930,  according  to 
the  yearbook  of  statistics  of  the  Canadian  association, 
prepared  by  the  secretary,  Eustace  Smith,  Jr.,  and  dis- 
tributed at  the  Quebec  convention. 

Due  to  industrial  conditions  passenger  revenue  fell 
off  somewhat  last  year  from  the  high  mark  of  1929. 
This  loss  in  revenue  varied,  being  more  marked  on  the 
smaller  properties.  As  to  employment,  the  electric 
railway  industry  has  proved  during  this  period  of  de- 
pression to  be  one  of  the  most  stable  industries  in  the 
Dominion.  While  reductions  have  been  made  in  operat- 
ing expenses  there  have  been  comparatively  few  reduc- 
tions in  staff. 

Passenger  revenue  is  given  in  the  accompanying  table, 
both  total  and  per  miles  of  single  track,  and  the  ratio 
of  operating  expenses  to  passenger  revenue  per  inile  of 
single  track.  The  trend  is  set  out  by  index  numbers, 
with  1900  taken  as  100.  Passenger  revenue  per  mile 
of  single  track  is  now  2.55  times  as  great  as  it  was  in 
1900.  but  operating  expenses  per  track-mile  are  3.15 
times  as  great.  Despite  the  general  depression,  the  pas- 
senger earnings  in  1930  per  mile  of  single  track  were 
the  second  highest  in  the  history  of  the  Canadian  electric 
railway  industry.  This  was  offset  to  some  extent  by  the 
highest  operating  expense  per  mile  of  track  of  any  year 
to  date,  although  the  ratio  of  operating  expenses  to  pas- 
senger revenue  was  lower  than  in  1928. 

On  a  car-mile  basis,  there  has  been  a  general  decline 
in  operating  expenses  since  1921.  The  use  of  one-man 
cars  and  modernized  equipment  have  been  important 
factors  in  that  movement. 

Considering  the  di.stribution  of  the  revenues,  a  chart 
shows  that  in  1929  operating  expenses  took  61.93  per 
cent  of  the  reveniie.  The  remainder  was  distributed  as 
follows :  Taxes,  3.54  per  cent ;  deductions  from  income, 
27.51  per  cent,  and  net  income,  7.02  per  cent.  In  1929, 
34.53  per  cent  of  the  total  revenue  was  available  for 
cajiital  reserves  and  to  pay  investors,  as  against  33.33 
per  cent  in  1928  and  32.96  per  cent  in  1927. 

Since  1922  fares  and  wages  have  continued  to  increase 
slightly,  the  major  change  occurring  prior  to  that  year. 
In  1928  and  1929  wages  took  a  distinct  upward  trend, 
and  in  1930  reached  the  highest  point  so  far,  being 
99.4  per  cent  above  1913.    There  have  been  few  changes 
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Operating 

Expenses 

Per  Mile 

Per  Mile 

Operating 

Single 

Single 

Ratio 

Year 

Total                  Track           Trend 

Track 

Trend 

Per  Cent 

1900 

$5,529,687            $8,192              100 

$5,237 

100 

63.93 

1905 

8,932,914            11.265             138 

7.463 

141 

66.25 

1910 

16,125,994             11,660              143 

7,319 

140 

62.77 

1915 

25,579,689            12.211              150 

8.622 

165 

70.61 

1920 

43,279,009            17,832             218 

15,757 

300 

88.36 

1925 

45,185.402             17,616              216 

13,811 

264 

78.40 

1926 

46,810,403             18,516              227 

14,414 

275 

77.84 

1927 

48,289,774             19,521              239 

15,046 

286 

77.07 

1928 

50,164,164             20,050              244 

16,438 

314 

81.98 

1929 

52,302,474             21,107              258 

16,102 

307 

76.29 

1930 

49,194,375             20.827              255 

16,516 

315 

79.19 

in  city  fare  since  1925.  The  cost  of  living  outran  wages 
until  1920,  when  the  former  reached  its  peak  at  83.1 
per  cent  higher  than  in  1913.  In  1921  the  cost  of  living 
dropped  back  to  53.3  per  cent  over  1913  and  continued 
at  much  the  same  level  until  1930,  when  it  experienced 
a  very  pronounced  drop  to  the  lowest  point  since  the 
war,  at  45.9  per  cent  above  1913.  In  1930,  fares  were 
still  only  51  per  cent  higher  than  1913,  whereas  cost  of 
living  shown  on  the  chart  was  45.9  higher.  Wages  in 
1930  were  99.4  per  cent  higher  than  1913,  or  nearly  1 
per  cent  higher  than  1929.  On  the  1913  base,  wages  have 
increased  1 1.6  per  cent  in  the  last  five  years,  or  a  straight 
increase  of  over  6  per  cent  when  the  last  five  years  are 
compared  separately.  Living  costs  in  the  same  five  years 
have  decreased  a  straight  5  per  cent. 

The  number  of  revenue  passengers  continued  approx- 
imately the  same  from  1913  to  1918,  averaging 
595,000.000.  From  that  date  the  number  increased  until 
a  peak  was  reached  in  1920.  when  804,711,333  passengers 
were  carried,  or  35.2  per  cent  over  1918.  In  1921  there 
was  a  decrease  of  10.6  per  cent.  From  1921  to  1925 
the  number  of  revenue  passengers  carried  showed  little 
if  any  change.  In  1926  an  improvement  was  shown, 
with  748,710,836,  an  increase  of  3.2  per  cent.  In  1927 
a  still  greater  improvement  was  shown,  781,398,194 
revenue  passengers  being  carried,  an  increase  of  4.5  per 
cent.  In  1928  revenue  passengers  reached  808,023,615, 
or  slightly  in  excess  of  the  peak  of  1920.  In  1929,  how- 
ever, 836,729,851  revenue  passengers  were  carried,  an 
increase  of  4  per  cent  over  the  1920  peak,  and  greatest 
number  carried  in  the  history  of  the  industry  in  Canada. 
In  1930  there  was  a  decrease  of  6.1  per  cent  to  785,897,- 
801  revenue  passengers. 

Another  chart  shows  the  steady  increase  in  the  invest- 
ment in  electric  railways  in  Canada  which  has  taken 
place  since  1901.  In  that  year,  only  $40,553,170  was 
invested,  which  grew  to  $240,110,655  in  1929,  an  in- 
crease of  $9,416,397  over  1928.  In  1930,  the  total  invested 
was  $247,761,974,  an  increase  of  $7,651,319  over  1929. 
Receiverships  or  supersession  of  electric  railway  services 
by  motor  bus  service  are  comparatively  rare. 

The  most  recent  figures  available  show  the  net  income 
as  reported  by  companies  in  1929  of  $4,541,376  as 
against  $2,920,124  in  1928;  $3,229,943  in  1927,  and 
$2,361,750  in  1926. 

Remarkable  development  of  the  motor  bus  and  coach 
industry  in  Canadian  transportation  is  shown  on  another 
chart.  From  thirteen  buses  operated  by  electric  railways 
in  Canada  in  1913,  the  total  has  grown  to  616  in  1930. 
The  growth  is  particularly  marked  during  the  past  five 
years.  In  1930,  the  number  of  coaches  increased  12  per 
cent,  and  the  number  of  feeder  buses  16  per  cent.  During 
the  past  three  years  electric  railways  have  purchased  the 
larger  and  more  important  independent  bus  lines,  directly 
or  indirectly  in  competition. 
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Proposed  redistribution  of  street  space  on  120-ft.  street  in  Detroit  to  permit  easy  access  to  street  cars,  and  give  through  traffic  an 

opportunity  to  move  without  interruption  in  the  center  of  the  roadway 


Redistribution  of  Street  Space 
Proposed  at  Detroit 

FOR  the  past  six  years,  the  process  of  revising  the 
street  system  of  the  city  of  Detroit  to  bring  it  up  to 
modern  requirements  has  been  under  way  in  accordance 
with  a  master  plan.  Some  25  miles  of  major  thorough- 
fares, 120  ft.  wide,  have  been  created  within  the  city 
limits.  Where  these  streets  are  occupied  by  main 
routes  of  the  Department  of  Street  Railways,  it  was 
necessary  to  readjust  the  tracks,  and  a  question  arose 
whether  they  should  be  placed  in  the  center  of  the  street 
in  accordance  with  traditional  practice,  or  in  some  other 
location. 

Prior  to  final  action  affecting  the  widened  section  of 
Gratiot  Avenue,  a  diagonal  thoroughfare  of  great  traffic 
importance,  a  study  of  methods  of  utilizing  the  wider 
street  space  was  made  by  representatives  of  the  Street 
Railway  Commission,  the  Rapid  Transit  Commission, 
the  Department  of  Public  Works,  the  Police  Department 
and  the  City  Plan  Commission. 

In  their  report  to  the  Council  these  representatives 
recommended  that  the  street  car  tracks  be  placed  in  the 
third  lane  from  each  curb,  with  two  lanes  of  traffic 
moving  in  the  same  direction  as  the  street  cars  on  each 
side  of  the  track.  Between  the  street  car  and  the  curb, 
one  lane  would  be  for  loading  and  unloading,  and  the 
other  for  local  traffic.  Between  the  car  track  and  the 
center  of  the  street  there  would  be  two  lanes  for  fast 
moving  through  traffic.  A  safety  island  in  the  center 
of  the  roadway  would  offer  a  midstreet  refuge,  and  also 
serve  to  separate  traffic  moving  in  opposite  directions. 
The  division  of  street  space  for  the  various  uses  is  shown 
in  detail  in  the  accompanying  illustration. 


The  committee  expressed  the  opinion  that  this  arrange- 
ment preserves  all  the  rights  now  possessed  by  persons 
and  property  in  the  use  of  the  street  surface  and  adds 
materially  to  the  safety  and  convenience  of  pedestrians 
and  car  riders. 

The  project  was  discussed  at  three  public  hearings. 
The  recommendation  of  the  five  city  departments  was 
opposed  by  representatives  of  the  Gratiot  Avenue  Im- 
provement Association,  and  the  Council  finally  directed 
the  Department  of  Street  Railways  to  put  the  tracks  in 
the  center  of  the  street.  The  defeat  of  this  project, 
however,  is  not  regarded  by  the  city  departments  sup- 
porting it,  as  affecting  its  intrinsic  merits.  They  argue 
that  the  increased  safety  to  pedestrian  and  car  rider, 
and  the  greater  fluidity  offered  to  motor  traffic  are 
advantages  that  will  become  increasingly  more  necessary 
with  the  increase  in  density  of  traffic.  In  their  opinion, 
the  arrangement  oft'ers  the  best  and  most  economical 
means  for  reducing  the  hazard  to  the  car  rider  whose 
position  is  daily  becoming  more  precarious  and  will 
become  even  more  dangerous  with  the  car  tracks  in  the 
center  of  the  wider  street. 


Lackawanna  Railroad  Electric  Equipment 
Gives  Excellent  Performance 

DURING  the  month  of  May,  1931,  motor  cars  oper- 
ating the  electrified  suburban  service  of  the  Dela- 
ware, Lackawanna  &  Western  Railroad  out  of  the  ter- 
minal at  Hoboken.  N.  J.,  ran  a  total  of  358,196  miles. 
During  this  time,  there  was  one  failure  which  resulted  in 
a  pull-in.  This  gives  a  record  of  358,196  motor  car- 
miles  per  pull-in,  which  is  remarkable  even  in  these  days 
of  excellent  maintenance. 


Frankfort  Experimenting  with  Diesel  Buses 


Street   railways   in    Frankfort-on-the-Main,   Germany,   are   carrying    on  experiments  on  Diesel  buses  with  trailers.     Fuel  cost  has  been 
reduced  from  0.75  to  0.12  pfenning  per  seat-kilometer  through   trailer  use.     Without  trailer,  the  cost  of  fuel  is  0.22  pfenning 
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Conference  Instruction 

Successful  in  St.  Louis 


Courses  in  accident  prevention,  salesmanship  and 
equipment  covered  by  25.2  per  cent  of  trainmen  in 
six-month  period.  Attendance  is  voluntary.  Loca- 
tion and  time  of  holding  classes  important  factors 


THREE  courses  of  instruction  for  the  trainmen  of 
the  St.  Louis  Public  Service  Company,  deaUng 
with  the  subjects  of  accident  prevention,  sales- 
manship and  equipment,  were  inaugurated  on  Nov.  3. 
1930.  Each  course  is  given  in  six  regularly  scheduled 
weekly  periods,  is  elective  and  voluntary  on  the  part  of 
the  employees,  and  classes  are  held  at  convenient  points 
and  hours  to  foster  regular  attendance.  The  courses  in 
accident  prevention  and  salesmanship  are  conducted 
largely  on  the  conference  basis  with  the  idea  of  drawing 
on  the  experience  of  the  group  of  men  for  the  content. 
The  equipment  course  is  designed  to  give  the  men  more 
thorough  knowledge  and  practical  acquaintance  with 
their  equipment,  particularly  the  controller,  brakes,  air 
valves  and  electric  circuits. 


The  accident-prevention  conferences  are  conducted  by 
selecting  a  number  of  typical  accidents,  analyzing  them 
and  breaking  them  down  so  as  to  bring  out  the  faulty 
points  in  the  elements  of  alertness,  judgment,  and  oper- 
ating practices  which  caused  them.  Conversely,  dis- 
cussions of  what  should  have  been  done  to  prevent 
them  are  carefully  directed  by  the  instructors.  Examples 
selected  include  car  collisions,  motor  vehicle  collisions, 
pedestrian  collisions,  falls  and  door  accidents.  The 
final  conference  is  devoted  to  a  summing  up  of  the  dis- 
cussions held  during  the  previous  classes  together  with 
a  complete  outline  of  the  requirements  for  safe  and 
efficient  operation  under  the  general  headings  of  alert- 
ness, judgment,  skill,  co-operation  with  conductor,  sound 
attitude  of  mind  and  physical  health. 
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The  salesmanship  conferences,  outlined  principally  for 
the  instruction  of  conductors,  bring  out  the  following 
pertinent  factors : 

1.  Introduction  and  analysis  of  the  conductor's  job. 

2.  The  importance  and  methods  of  giving  proper  and  adequate 
information  to  passengers. 

3.  The  importance  of  courtesy,  even  voice  and  proper  language 
in  dealing  with  patrons. 

4.  The  importance  of  taking  a  real  interest  in  the  patron. 

5.  The  importance  of  personal  appearance. 

6.  Teamwork  between  members  of  a  crew. 

7.  Sales  resistance  to  be  overcome. 

8.  General  summing  up — What  is  a  good  conductor?  Cases  of 
poor  handling  of  passengers  in  different  situations  are  used 
largely  as  a  basis  for  this  discussion. 

Because  of  the  nature  of  the  equipment  course,  it  is 
carried  on  by  the  lecture  and  demonstration  method. 
Equipment  is  studied  in  the  following  order : 

1.  Main  circuit  of  power,  from  substation  through  feeder,  trol- 
ley, main  motor  circuit,  rail  and  return  feeder  to  substation. 

2.  Main  pieces  of  apparatus  of  the  car,  their  purpose,  their 
operation  and  their  fundamental  construction. 

3.  The  air  brake,  its  purpose,  action  and  fundamental  con- 
struction. 

4.  The  line  switch,  door  circuit  control,  train  operation,  etc. 

5.  Motor  control  circuits  and  the  differences  between  various 
types  of  control. 

6.  The  electric  track  switch,  its  principal  parts  and  principles 
of  operation. 

7.  Discussion  on  the  abuse  of  equipment. 

Car  Equipped  with  Table  and  Blackboard 
Used  as  Classroom 

It  was  realized  from  the  beginning  that  the  success 
of  the  courses,  from  the  standpoint  of  attendance,  de- 
pended largely  on  the  location  and  time  at  which  the 
classes  were  held.  Consequently,  a  car  was  remodeled 
for  the  specific  purpose  of  having  a  place  to  conduct  the 
meetings.  Several  seats  were  removed  in  the  front  of 
the  car  and  a  table  and  blackboard  were  installed.  The 
car  was  well  painted,  and  additional  lighting  circuits 
and  electric  heaters  were  installed.  This  car  is  taken 
to  a  car  station  the  same  day  each  week  for  a  period  of 
six  weeks.  For  the  first  series  of  classes,  the  men  were 
asked  to  register  for  the  course  they  would  like  to  take 
and  also  for  the  hour  that  would  be  most  convenient 
for  them  to  attend.  Classes  were  then  arranged  to  suit 
the  convenience  of  the  greatest  number.  Experience 
during  the  first  series  of  meetings,  however,  showed  what 
time  of  day  was  the  most  convenient  for  the  greatest- 
number  and  subsequent  series  were  scheduled  for  defin 
ite  hours  and  only  men  who  could  attend  at  the  time  set 
were  registered  for  the  courses. 

Attendance  in  any  of  these  courses  is  entirely  volun- 
tary and  on  the  trainman's  own  time.  During  the  first 
series  only  the  best  men  attended.  In  the  subsequent 
series  of  meetings,  however,  a  special  effort  was  made 
to  get  those  men  out  whose  records  were  poor,  or  who 
seemed  to  need  some  additional  instruction  and  sugges- 
tions for  improving  their  work.  As  the  accompanying 
table  indicates,  the  attendance  during  the  second  series  of 
conferences  was  better  than  at  the  first.  This  was  due 
to  the  interest  displayed  by  the  superintendents  at  the 
various  car  stations  in  getting  the  men  interested  and 
reminding  them  of  the  day  and  time  of  their  meeting. 

Since  a  series  of  meetings  lasts  six  weeks,  the  com- 
pany considers  a  man  as  having  a  good  record  if  he 
attends  four  of  the  six  meetings  in  any  one  course.  At 
the  conclusion  of  each  series  the  general  manager  sends 
a  commendatory  letter  to  each  man  who  attends  four 
meetings.    This  is  the  only  thing  that  is  done  that  can  b*" 


Attendance  Data  for  Trainmen's  Conferences, 
St.  Louis  Public  Service  Company 

Sales-  Accident 

manship  Preventioa  Equipment  Total 

Series Ist  2Dd  1st  2nd  1st  2nd  Ist  2nd 

Meeting 

1 172  120  122  79  231  145  525  344 

2 94  102  89  80  180  121  363  303 

3 113  85  91  69  152  121  356  275 

4 28*  83  42*  78      71*  137  141  298 

5 71  73  69  61  117  136  257  270 

6 52  107  61  90  108  139  221  336 

530         570  474         457  859         799  1,863        1,826 

.\veraKe  per 
Meeting   13.2  17  12.2  15  15.4  17  14         16.3 

Note — First  and  second  series  only  are  included. 

^Thanksgiving  holiday,    pay  days  and  run  picking  all  fell  in  this  week,  causins 
attendance  to  fall. 


considered  in  any  way  as  an  inducement  to  increase 
attendance.  It  will  be  noted  that  the  attendance  was 
much  better  sustained  in  the  second  series  than  in  the 
first,  the  average  in  the  first  series  being  14  men  per 
meeting  and  in  the  second  series  16.3.  There  were  less 
meetings  per  day  in  the  second  series  and  the  hours 
were  more  conveniently  arranged.  During  the  first  series 
the  company  tried  to  have  five  or  six  classes  a  day,  but 
found  that  at  certain  hours  the  meetings  were  poorly 
attended,  so  that  now  only  four  classes  a  day  are  held. 

In  the  first  series  978  different  men  attended,  of  whom 
159  were  present  for  at  least  four  meetings  in  one 
course.  In  the  second  series  a  total  of  794  different  men 
attended  of  whom  197  went  to  four  meetings  or  more. 
A  third  series  of  classes  has  just  been  completed,  in 
which  771  took  part,  bringing  the  total  attendance  for 
the  three  groups  up  to  2,567.  Of  the  men  taking  the 
third  series,  364  were  present  at  four  or  more  meetings. 
Therefore,  in  the  three  series,  covering  an  elapsed  time 
of  more  than  six  months,  720  men  were  considered  to 
have  completed  one  of  the  courses.  The  company  has 
somewhat  less  than  3,000  trainmen,  so  that  in  fact  25.2 
per  cent  of  all  these  men  attended  the  courses.  A  very 
large  proportion  of  the  men  attended  one  or  more  meet- 
ings. Details  of  the  third  series  of  conferences  are  not 
yet  completed,  although  it  may  be  said  that  the  results 
were  even  more  satisfactory  than  those  of  the  first  two. 

In  addition  to  the  instruction  courses  being  given  to 
the  trainmen,  which  will  be  carried  on  in  the  fall,  it  is 
planned  to  institute  similar  courses  to  cover  nearly  all 
transportation  department  employees.  Conferences  with 
supervisory  forces  have  already  been  held.  Small  groups 
meet  once  a  week  to  discuss  their  jobs  and  the  various 
])roblems  connected  with  them.  It  is  expected  to  get 
similar  meetings  under  way  with  dispatchers  and  clerks 
within  the  very  near  future. 

Awards  for  Reduction  of  .\ccidents 

As  an  additional  incentive  for  safety  and  careful  oper- 
ation on  Jan.  1,  1930,  the  company  put  into  effect  a  new 
system  of  awarding  prizes  to  car  stations.  The  year 
was  divided  into  six  two-month  periods  and  an  average 
number  of  accidents  which  each  station  had  for  each 
])eriod  in  the  last  two  years  was  taken.  This  average 
figure  minus  10  per  cent  was  set  up  as  a  bogey  for  each 
station.  Any  station  which  has  a  number  of  accidents 
equal  to  or  less  than  the  bogey  wins  a  prize  for  that 
period.  The  amounts  of  the  prizes  vary  according  to 
size  of  stations,  ranging  from  $225  down  to  $50.  A 
no-report  case  counts  as  three  accidents  against  the 
station.  In  making  up  the  bogies  the  company  included 
no-report   claims   on   a   three-for-one   basis   also.     This 
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system  has  each  car  station  competing  against  its  pre- 
vious records,  and  not  stations  against  each  other.  This 
arrangement  makes  it  possible  for  any  station  to  win 
six  prizes  in  a  year.  The  stations  use  their  prize  money 
for  various  purposes,  most  of  them  leaving  it  in  a  fund 
from  which  they  make  donations  to  employees  at  that 
station  who  have  been  sick  and  unable  to  work  for  some 
time. 

Probably  the  most  important  feature  of  this  prize 
system  is  the  delivery  of  prizes  to  those  stations  winning 
them.  An  open  meeting  is  held  at  the  station  and  the 
general  manager  delivers  the  check.  The  directors  of 
transportation  and  of  safety  usually  make  short  talks. 
This  gives  the  management  an  excellent  opportunity  for 
contact  with  the  trainmen  and  also  gives  the  officials  a 
chance  to  explain  company  policies  and  problems. 


Ottawa  Railway  Illuminates 
Fare  Boxes 


Electrification  at  1,500  Volts  D.  C. 
in  England 

SPECIAL  interest  attaches  to  the  electrification  of  the 
railway  from  Manchester  (England)  to  Altrincham, 
because  of  the  use  of  1,500  volts  direct  current.  The 
line,  which  is  about  9  miles  long,  is  owned  jointly  by 
the  London,  Midland  &  Scottish  and  the  London  & 
Northeastern  railway  companies,  and  has  hitherto  been 
operated  with  steam  locomotives.  It  is  the  first  pas- 
senger railway  in  England  to  be  operated  by  direct  cur- 
rent at  this  voltage.  Other  electric  railways  in  England 
use  600  volts.  As  far  back  as  1915,  however,  operation 
at  1,500  volts  was  begun  on  the  Shildon-Newport  sec- 
tion of  the  London  &  Northeastern  Railway  in  the  north 
of  England,  a  line  used  for  the  conveyance  of  coal  from 
the  mines  to  the  seaports.  Some  time  after  that,  a 
government-appointed  committee  recommended  that 
future  railway  electrification  should  be  carried  out  with 
the  1,500-volt  d.c.  system.  In  the  recently  published 
Weir  Committee  report,  recommending  the  electrification 
of  all  the  railways  in  Great  Britain,  the  1,500-volt  d.c. 
system  with  overhead  conductors  is  recommended.  The 
Manchester-Altrincham  line  is  the  first  British  example 
of  the  method. 

The  power  is  supplied  from  two  substations,  one  at 
Old  TrafFord  and  the  other  at  Timperley.  These  get 
11,000-volt  three-phase  current  from  the  national  "grid" 
system  through  the  Stratford  Electricity  Board.  A 
novelty  about  the  Old  Trafford  substation  is  that  in  addi- 
tion to  rotary  converters,  one-third  of  the  load  is  taken 
by  a  mercury-arc  rectifier  of  1,500-kw.  capacity.  This  is 
the  first  mercury-arc  rectifier  to  be  installed  for  British 
railway  service.  The  substation  is  manually  operated 
and  controls  the  Timperley  substation  with  three  rotary 
converters.  The  Midworth  distant-repeater  control  is 
used,  which  is  another  novelty.  Thus  Timperley  re- 
quires no  direct  manual  operation. 

Multiple-unit  rolling  stock  is  employed,  with  a  motor 
coach  and  two  trailers  acting  as  a  group.  The  cars  are 
of  the  usual  compartment  type,  first  and  third  class. 
Each  motor  car  has  four  series-wound  motors,  with  each 
pair  of  the  four  permanently  connected  in  series,  so 
that  each  motor  works  on  750  volts.  The  design  con- 
templates a  train  speed  up  to  70  m.p.h.  The  seating 
accommodation  of  a  three-car  train  is  for  228  third-class 
and  40  first-class  passengers. 


The  fare  box  on  cars  of  the  Ottawa  Electric  Railway  is  il- 
luminated b}  a  lamp  placed  in  a  housing  on  the  supporting 
stanchion 


HAVING  experienced  some  trouble  from  pas.sengers 
depositing  improper  tickets  in  the  fare  boxes  at 
night,  the  Ottawa  Electric  Railway  has  developed  a 
simple  and  effective  means  of  illuminating  the  inspection 
plates  to  facilitate  the  examination  of  fares.  On  the 
cars  of  this  company,  the  fare  box  is  supported  on  a 
stanchion  alongside  of  the  operator.  A  lamp  housing 
in  the  form  of  a  T  condulet  was  introduced  at  the  junc- 
tion of  this  stanchion  and  a  horizontal  hand  rail.  On 
one  side,  the  housing  has  an  opening  through  which  the 
light  shines  into  the  fare  box.  The  back  of  the  housing 
is  removable  to  permit  convenient  replacement  of  the 
lamp  inside.  Similarly,  the  top  of  the  housing  can  be 
removed  to  permit  replacement  of  the  lamp  socket.  The 
lamp  is  connected  in  series  with  the  lamps  for  the 
destination  signs,  the  wiring  extending  through  the  hand 
rail.  The  lamp  housing  is  entirely  separate  from  the  fare 
box  and  does  not  interfere  with  its  removal  whenever 
desired.  All  cars  of  the  Ottawa  Electric  Railway  are 
being  equipped  with  this  device. 
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Award  of  BUS  FRANCHISE 


Adds  to  Brooklyn's 


COMPREHENSIVE  intraborough  transportation 
service  will  soon  become  a  reality  in  Brooklyn  as  a 
result  of  the  award  of  a  franchise  by  the  City  of 
New  York  to  the  Brooklyn  Bus  Corporation  for  the  oper- 
ation of  buses  along  twenty  routes.  For  more  than  a 
decade  Brooklyn,  now  the  largest  borough  of  New  York 
in  population  as  well  as  in  area,  has  lacked  adequate  and 
convenient  crosstown  service  in  the  southern  part  of  the 
borough.  The  rajjid  transit  systems  and  the  surface  car 
lines  have  served  the  community  effectively  in  the  mass 
movement  of  passengers  to  and  from  Manhattan  and  the 
downtown  section  of  Brooklyn ;  but  the  transportation 
facilities  between  the  outlying  sections,  urgently  needed 
for  their  growth  and  development,  have  not  existed. 

When  people  wished  to  travel  from  the  eastern  part 
of  the  borough  to  the  western  part  they  were  compelled 
to  go  by  a  circuitous  route.  In  every  instance  it  was 
necessary  to  make  several  changes.  Although  a  number 
of  independent  bus  lines  were  operated  under  emergency 
permits  from  the  city,  they  were  inadequate  and  were 
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Five  production  lines  will  run  the  length  of  the  shop 


Brooklyn  Bus  Corporation,  a  subsidiary 
of  the  B.-M.T.,  has  been  granted  the  right 
to  operate  on  twenty  routes  totaling  73.85 
miles.  Management,  operation  and  main- 
tenance will  be  co-ordinated  with  the 
surface  car  lines.  Maintenance 
plans  outlined 


laid  out  with  little  thought  to  their  relation  to  the  ex- 
i.sting  facilities.  By  granting  the  franchise  to  a  sub- 
sidiary of  the  Brooklyn-Manhattan  Transit  Corporation, 
which  operates  400  miles  of  rapid  transit  track  and 
controls  the  475  miles  of  surface  line  track  of  the 
Brooklyn  &  Queens  Transit  Corporation,  the  city  is 
assured  that  dependable  local  transportation  will  be 
given,  permitting  travel  from  one  section  of  Brooklyn 
to  another  by  direct  routes,  and  co-ordination  with  other 
forms  of  transportation.  Adequate  financial  ability,  op- 
erating experience  and  a  guarantee  of  a  fair  return  to  the 
city  were  other  important  requirements  that  were  satis- 
factorily met  by  the  Brooklyn  Bus  Corporation. 

The  routes  covered  in  the  franchise  were  laid  out  after 
a  careful  study  made  by  the  Brooklyn  Bus  Corporation 
in  co-operation  with  the  Board  of  Transportation  and 
municipal  engineers.  Several  determining  factors  gov- 
erned the  final  selection.     These  were:  population,  the 
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Proposed  layout  of  new  repair  shop,  designed  for  maintenance  on  a  line  production  basis 
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Facilities 


type  of  neighborhood  to  be  served ; 
the  trend  of  traffic,  and  possible 
connections  with  the  surface  lines.  Of 
the  twenty  routes  sixteen  are  entirely 
in  Brooklyn,  three  are  partly  in 
Brooklyn  and  partly  in  Queens,  and 
one  route  extends  across  the  Man- 
hattan Bridge  and  into  Manhattan 
for  a  short  distance.  The  three  ex- 
tensions into  Queens  were  included 
l)ecause  they  are  parts  of  important 
routes  in  Brooklyn  that  connect  with 
surface  lines  of  the  Brooklyn  & 
Queens  Transit  System. 

As  laid  out  the  bus  routes  will 
permit  numerous  and  convenient  con- 
nections with  surface  lines,  and  a 
limited  number  with  the  rapid  transit 
lines.  An  accompanying  map  shows 
this  clearly.  Between  bus  lines  and  surface  lines 
there  exist  52  transfer  points  and  a  total  of  282 
transfer  privileges.  Between  individual  bus  lines  there 
are  sixteen  transfer  points  and  76  transfer  privileges. 
This  close  network  of  lines  will  serve  the  needs  for  di- 
rect route  traveling  between  the  outlying  sections  wher- 
ever such  needs  exist.  In  signifying  their  approval  of  the 
routes  at  the  public  hearings  of  the  Transit  Commission, 
engineers  of  the  city  stated  that  the  routes  were  the 
best  that  could  be  obtained. 

After  all  the  bus  routes  have  been  in  operation  for  a 
time  sufficient  for  the  public  to  become  acquainted  with 
them,  it  is  believed  that  a  certain  amount  of  traffic  will 
be  found  to  have  shifted  from  the  surface  lines  to  the 
bus  lines.  However,  this  decrease  on  the  surface  lines 
is  not  expected  to  be  permanent,  for  the  attractive  serv- 
ice that  can  be  rendered  by  the  co-ordination  of  the  two 
systems  will  undoubtedly  increase  riding,  aid  in  the 
growth  of  the  borough,  and  eventually  lead  to  greater 
revenue  for  both  the  bus  lines  and  the  surface  lines. 

The  franchise  awarded  to  the  Brooklyn  Bus  Corpora- 
tion is  for  a  period  of  ten  years,  and  is  non-renewable. 
At  the  expiration  of  the  ten-year  period,  it  will  be  neces- 
sary for  the  company  to  obtain  a  new  franchise  from  the 
city  if  it  wishes  to  continue  operating  along  the  routes. 

Soon  after  the  award  of  the  franchise  the  Transit 
Commission  held  public  hearings,  at  which  it  gave  care- 


A  new  picture  of  Brooklyn's  transportation  facilities  augmented  with  bus  routes 


ful  consideration  to  the  objections  advanced  by  two  in- 
dependent bus  operators.  But  as  no  adequate  reasons 
were  offered  to  show  that  operation  along  the  routes 
specified  in  the  franchi.se  would  not  serve  the  public, 
the  Transit  Commission  issued  three  certificates  of  con- 
venience and  necessity  to  the  Brooklyn  Bus  Corporation. 
One  of  the  certificates  of  convenience  and  necessity 
covers  eighteen  of  the  twenty  routes.  A  separate  cer- 
tificate was  issued  for  each  of  the  two  routes  that  were 
contested  by  independent  operators.  This  was  done  to 
preclude  the  possibility  of  a  delay  in  the  inauguration  of 
service  over  the  eighteen  routes  should  the  independent 
bus  operators  secure  a  stay  from  the  courts. 

Five-Cent  Fares  Specified 

The  contract  with  the  city  provides  for  a  5-cent  fare, 
with  numerous  transfer  privileges  to  the  surface  lines 
at  an  additional  cost  of  2  cents.  No  transfer  privileges 
exist  to  the  rapid  transit  lines.  The  city  will  receive 
5  per  cent  of  the  gross  earnings  with  a  minimum  annual 
guarantee  of  $100,000.  The  contract  is  .so  drawn  as 
to  terminate  automatically  if  the  company,  by  legislation 
or  recourse  to  the  courts,  moves  to  obtain  a  higher  fare. 

Prior  to  the  award  of  the  franchise,  the  Brooklyn 
Bus  Corporation  operated  on  10.45  miles  of  route  under 
special  permission  from  the  city.  The  Brooklyn  & 
Queens    Transit    Corporation    operates    buses    along   4 
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miles  of  route.  The  two  companies  together  operate  a 
total  of  50  buses.  These  l)jses  will  be  available  for  im- 
mediate operation  on  the  routes  specified  in  the  new 
franchise.  All  facilities  and  equipment  of  the  Brooklyn 
&  Queens  Transit  Corporation  will  be  made  available 
to  the  l)us  company  to  enable  it  to  begin  operation  on  all 
the  routes  as  soon  as  possible.  The  company  is  planning 
to  commence  operation  on  July  1  with  the  50  buses  now 
available  on  a  number  of  important  routes,  and  to  extend 
operation  to  all  routes  as  soon  as  it  can  obtain  additional 
equipment  and  increase  its  operating  force. 

According  to  the  plans  of  operation  made  by  the  com- 
pany, a  minimum  of  200  buses  will  be  needed  for  opera- 
tion along  the  twenty  routes  in  the  franchise.  This  will 
necessitate  the  immediate  purchase  of  150  new  buses. 
Plans  for  the  increased  capitalization  of  the  Brooklyn 
Bus  Corporation  necessary  to  provide  for  the  new  equip- 
ment, the  increased  storage  and  maintenance  facilities, 
and  to  meet  the  costs  incurred  by  the  legal  and  engineer- 
ing .services  rendered  to  obtain  the  franchise,  were  sub- 
mitted to  the  Transit  Commission  and  quickly  approved. 
The  capitalization  of  the  Brooklyn  Bus  Corporation  will 
be  increased  to  40,000  shares  of  stock  of  no  par  value, 
of  which  20,000  shares  will  be  purchased  at  $25  per 
share  by  the  Brooklyn  &  Queens  Transit  Corporation 
and  the  other  20,000  shares  will  be  held  by  the  bus 
company,  to  be  sold  if  and  when  necessary. 

From  the  $500,000  obtained  from  the  sale  of  stock, 
$100,000  will  be  deposited  with  the  city  as  a  guarantee 
that  the  company  will  comply  with  all  the  terms  of  the 
contract.  The  company  will  forfeit  this  money  should 
it  be  guilty  of  a  breach  of  contract.  This  amount  will 
also  serve  as  a  fund  securing  the  payment  to  the  city  of 
5  per  cent  of  the  gross  revenue.  Payments  will  be  made 
to  the  city  after  each  month  of  operation. 

Of  the' $400,000  remaining,  $100,000  will  be  used  to 
meet  the  cost  of  the  legal  and  engineering  services  that 
entered  into  the  preparation  of  the  petition  and  the 
securing  of  the  franchise,  $200,000  for  the  purchase  of 
new  buses,  and  $100,000  for  increase  in  the  storage  and 
maintenance  facilities. 

Policies  of  Companies  Are  Co-ordinated 

As  president  of  the  Brooklyn-Manhattan  Transit  Cor- 
poration, the  Brooklyn  &  Queens  Transit  Corporation 
and  the  Brooklyn  Bus  Corporation,  W.  S.  Menden  will 
control  the  policies  of  the  three  companies.  Other 
officials  of  the  surface  lines  will  also  hold  supervisory 
positions  in  the  bus  company.  It  is  planned  to  unify 
the  management  and  the  supervision  of  operation  of  the 
bus  company  as  completely  as  possible  with  that  of  the 
surface  lines,  without  making  the  organization  unwieldly 
and  inefficient.  The  maintenance  department  of  the  bus 
company  also  will  be  under  the  supervision  of  an  official 
of  the  Brooklyn  &  Queens  Transit  Corporation,  but  it 
will  function  as  a  unit  separate  from  the  maintenance 
departments  of  the  other  two  companies. 

Supervision  of  transportation  for  both  the  bus  com- 
pany and  the  surface  lines  will  be  centered  in  a  new 
department  to  be  known  as  the  traffic  and  transportation 
department.  This  department  will  supervise  the  opera- 
tion of  all  buses  and  street  cars  of  the  Brooklyn  & 
Queens  Transit  Corporation,  the  buses  of  the  Brooklyn 
Bus  Corporation  and  the  passenger  service  of  the  South 
Brooklyn  Railway,  another  subsidiary  of  the  Brooklyn  & 
Queens.    William  Siebert,  now  superintendent  of  trans- 


portation, will  be  in  charge  of  this  department  with  the 
title  of  general  superintendent  of  traffic  and  transporta- 
tion. The  work  of  the  department  will  be  divided  into 
three  divisions:  administration,  operation  and  traffic. 

Complete  Maintenance  "jV/TAINTENANCE      of 
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believed  that  the  periodic 
overhaul  of  ])arts,  rather  than  overhauling  the  bus  as  a 
unit,  will  give  better  maintenance  and  lower  cost.  After 
study  of  the  systems  of  several  properties,  a  system  to 
fit  the  needs  of  the  Brooklyn  Bus  Corporation  has  been 
outlined.  Details  have  been  made  flexible  so  that  future 
changes  can  be  made  when  operating  conditions  demand. 

Specialization  of  labor  and  shop  facilities  underlie  all 
the  plans.  Inspection  and  overhaul  periods  for  all  major 
parts  of  the  bus  have  been  decided  on.  With  accurate 
and  complete  records  all  work  will  be  scheduled  as  far 
ahead  as  possible  to  reduce  peaks  in  shop  work  and 
minimize  idle  stocks. 

In  order  to  carry  out  the  unit  replacement  idea  efifec- 
tively  all  bus  maintenance  will  be  segregated  into  two 
general  classifications:  (1)  lubrication,  and  (2)  mechan- 
ical inspection  and  overhaul.  The  classification  follows 
the  recommendation  of  manufacturers,  in  which  it  is  held 
that  most  of  the  short-interval  work,  with  the  exception 
of  some  few  adjustments,  consists  of  lubrication,  while 
most  of  the  thorough  mechanical  inspections  are  of  com- 
paratively longer  periods.  Following  these  recommenda- 
tions, separate  schedules  will  be  adopted  for  greasing, 
oiling,  mechanical  inspection  and  overhaul.  These  sched- 
ules will  be  made  flexible  so  that  if  there  are  any  im- 
provements in  design  or  maintenance  work,  the  periodic- 
ities of  the  various  units  may  be  lengthened. 

The  storage  and  repair  facilities  have  been  planned 
for  250  buses  and  110  miscellaneous  trucks,  passenger 
cars  and  tractors.  Estimates  of  service  and  repair  work 
have  been  based  on  a  daily  average  of  110  miles  for 
the  buses  and  60  miles  for  trucks  and  miscellaneous 
vehicles.  All  scheduled  inspection,  unit  replacement  and 
overhaul  work  will  be  done  at  the  39th  Street  shop, 
which  was  formerly  used  as  a  car  repair  shop.  This 
shop  is  now  being  rebuilt  and  equipped  with  new  tools 
and  machinery  for  bus  maintenance  and  repair.  Heavy 
body  repairs  and  painting  will  be  done  at  the  car  repair 
shops  of  the  Brooklyn  &  Queens.  The  buses  will  be 
stored  out  of  doors  at  three  operating  centers.  These 
storage  points  will  be  equipped  with  sheds  for  nightly 
janitor  service  and  visual  inspection. 

The  proposed  inspection  schedules  have  been  segre- 
gated as  shown  below.  These  schedules  are  only  tenta- 
tive and  will  be  increased  as  soon  as  improvements  in 
bus  design  and  inspection  methods  permit. 

1.  Nightly  service  and  visual  inspection. 

2.  1,000-mile  greasing  schedule. 

3.  2,000-mile  oil  change  schedule. 

4.  5,000-mile  mechanical  inspection  schedule. 

At  the  end  of  each  daily  run  buses  are  to  be  given 
a  regular  service  and  visual  running  inspection  at  the 
operating  centers.  All  operating  and  mechanical  infor- 
mation concerning  a  particular  bus  will  be  reported  on 
the  daily  record  card,  which  will  be  kept  in  a  rack  in 
the  bus.     During  the  day  each  operator  using  the  bus 
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will  record  all  defects  as  they  develop  during  his  run. 

In  addition,  tires  of  all  buses  will  be  visually  checked 
for  inflation  every  night  and  actually  gaged  and  inflated 
every  other  night.  Windows  and  the  outside  of  the 
bus  will  be  washed  twice  per  week.  Floors  will  be  swept 
every  night.  A  general  inspection  of  each  bus  will  be 
made  by  an  inspector  every  night.  He  will  be  held  re- 
sponsible for  the  condition  of  all  buses  at  the  morning 
pull-out  which  he  has  passed  on  as  being  O.K.  A  few 
mechanics  on  the  night  force  will  only  handle  minor 
defects.  All  major  defects  or  adjustments  must  be 
held  over  for  the  running  repair  crew  at  the  repair  shop 
on  the  following  day. 

The  lubrication  schedule  at  1.000  miles  includes  the 
greasing  of  all  fittings  and  grease  cups  and  the  oiling  of 
joints  as  required.  The  schedule  for  oil  changing  in- 
cludes the  entire  1,000  mile  schedule  and  additional  items 
of  work,  such  as  engine  oil  change  and  the  replenishing 
of  the  transmission  and  differential  oil  when  necessary. 

A  period  of  5,000  miles  for  mechanical  inspection  has 
been  arbitrarily  chosen  and  may  be  changed  as  experi- 
ence will  be  obtained  with  the  system.  All  work  to  be 
done  on  this  inspection  is  listed  on  an  inspection  guide 
and  record,  with  a  set  of  detailed  instructions  for  the 
maintenance  men.  Inspectors  performing  this  work  are 
charged  with  the  responsibility  of  the  performance  of  all 
parts  of  this  bus  until  the  next  inspection. 

.•\n  inspection  guide  and  record  will  be  posted  adja- 
cent to  each  bus  every  time  it  is  inspected,  and  the  man 
responsible  must  initial  each  item  or  each  group  of  items 
of  work  he  has  performed.  These  records  will  be  filed 
and  any  unit  failure  or  defect  between  inspection  periods 
will  be  charged  against  the  individual  who  performed  the 
ins])ection.  The  instructions  for  the  5,000-mile  inspec- 
tion period  are  intended  to  cover  systematic  inspection 
of  l)us  equipment  for  the  fixed  period. 

The  segregation  of  the  overhaul  schedule  to  be  carried 
out  at  the  repair  shop  is  shown  in  the  accompanying 
table. 


Oxerhaul 

Semi-Overhaul 

Complete  Overhaul 

Engine 

50,000  and   100,000 
miles 

150,000  miles 

Transmission 

(gearset  and  clutch) 

75,000  miles 

150,000   miles 

Steering  gear 

100,000   miles 

Front  axle 

100,000    miles 

Differential 

50,000  and  100,000 

150,000   miles 

(rear  axle) 

miles 

Air   compressor 

60,000   miles 

Generator 

50,000   miles 

New  springs 

iO,000 

to  75,000  miles 

The  repair  shop  is  centrally  located  and  has  been  de- 
signed to  handle  all  bus  work  from  ordinary  greasing 
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to  complete  unit  overhaul  necessary  to  maintain  a  fleet  of 
250  buses  and  125  trucks.  With  slight  extensions  the 
layout  can  easily  handle  a  fleet  of  500  buses.  All  automo- 
tive work,  except  nightly  janitor  service  and  heavy  body 
work  will  be  done  at  this  shop.  An  attempt  will  be  made 
completely  to  specialize  the  use  of  all  shop  space.  Two 
lines,  over  a  depressed  floor,  will  be  reserved  for  all 
lubrication  work,  and  three  other  lines  over  which  crane 
service  is  to  be  provided  have  been  reserved  for  the 
5,000-mile  inspections,  unit  change  and  unscheduled  run- 
ning repairs.  These  five  production  lines  run  the  length 
of  the  shop,  each  line  having  working  positions  which  are 
reserved  for  specific  parts  of  the  maintenance  work. 

The  entire  shop  has  been  confined  to  a  section  300  ft. 
long  by  the  full  width  of  the  building.  The  unit  overhaul 
shop,  salvage  area,  storeroom,  battery  room,  tire  room 
and  offices  have  been  placed  at  strategic  locations  with 
respect  to  the  working  positions  in  the  shop  area,  so 
that  a  natural  flow  of  material  and  work  can  be  de- 
veloped throughout  the  entire  shop. 

When  a  thorough  mechanical  inspection  is  being  per- 
formed or  when  a  unit  is  being  replaced,  the  bus  will 
be  supported  in  such  a  way  that  all  units  are  readily 
accessible  or  removable.  The  bus  will  be  placed  on  dol- 
lies so  that  it  can  readily  be  moved  along  the  production 
Hnes.  These  dollies  operate  on  the  existing  standard 
gage  track.  The  buses  will  be  mounted  on  them  at  the 
beginning  of  any  position  along  the  line  by  means  of  two 
5-ton  overhead  cranes. 

The  organization  of  the  repair  shop  is  broken  into 
three  groups;  namely,  engineering,  garage  servicing  and 
repair.  All  these  groups  are  controlled  by  the  super- 
intendent of  bus  maintenance,  whose  function  is  to  guide 
and  co-ordinate  their  activities. 

The  engineer  of  automotive  equipment  will  be  the 
officer  for  liaison  between  the  two  operating  groups  and 
will  digest  all  records  which  are  kept  under  his  jurisdic- 
tion so  that  improvements  in  methods,  cost  and  operating 
results  can  always  be  planned  and  developed.  Under  his 
control  will  be  the  analysis  engineer,  who  is  not  connected 
with  any  of  the  daily  operations  of  the  department  but  is 
free  to  work  on  innumerable  problems  awaiting  analysis 
such  as  outdoor  bus  heating,  improvements  in  fuel  con- 
sumption and  other  similar  problems. 

The  supervisor  of  the  garage  services  has  charge  of 
the  foreman  of  the  various  truck  and  bus  operating 
garages.  The  supervisor  of  the  repair  shop  has  charge 
of  the  foreman  of  all  scheduled  inspections  and  major 
repair  and  overhaul  work  on  both  buses  and  trucks. 
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Trend  of  REVENUES  and  EXPENSES 

Latest  monthly  figures  indicate  little  change  in  situation 

from  last  report.    Most  of  the  companies 

show  net  surplus 


Increase  Operating  Increase 

Operating  or  Expenses  or 

Revenue  Decrease  and  Taxes  Decrease 

}         Percent*  $  Per  Cent* 

Boston  Elevated  Railway,  Boston,  Mass. 

May,  I9J0,...  2,824,945  5.17  2,084,708  2.50 

June 2,550,775  S.9S  1,937,134  S.Oo 

July 2,371,152  5.0i  2.108,071  0.61 

Aug 2,280,322  7.81  2,113,183  1.55 

Sept... 2,470,918  S.78  2,091,718  0.52 

Oct 2,811,399  i.Oi  2.157,474  l.i9 

Nov 2,579,899  lO.-H  2,066,206  S.56 

Dec 2,850,330  8.20  2,178,896  2.24 

Jan.,  1931 2,840,159  8.ii  2,082,456  e.tS 

Feb 2,534,828  8.SS  1,952,032  5.23 

Mar 2,769,564  7.S0  2,019,081  <.9« 

Apr 2,616,188  7.00  1,909,176  7.9S 

May 2,579,265  S.70  1,993,753  J,.se 

Brooklyn-Manbattan  Transit  System,  New  Yorit,  N.  T. 

May,  1930 5,229,829  21.65  3,600.727  22.46 

June 5,070,028  21.64  3,591,743  21.59 

July 5,003,577  2.86  3,608,741  6.06 

Aug 4,727,623  4.«9  3.558,841  6.6i 

Sept 4,834,251  2.i9  3,453,431  i.52 

Oct 5,036,775  t.S8  3,572,553  i.22 

Nov 4,769,083  i.S7  3,366,923  6.98 

Dec 5,065,484  2.56  3,546,963  i.25 

Jan.,  1931 4,852,706  5.4«  3,475,330  7.01 

Feb 4,453,655  i.79  3,159,903  B.96 

Mar 5,028,562  t.B6  3,475,847  S.S7 

Apr 4,969,481  2.09  3.458,940  S.S5 

May 5,056,779  S.31  3.438,037  4.52 

Brooldyn  &  Queens  Transit  System,  New  Yorif,  N.  T. 

May,  1930....  2,030,966  i.es  1,615,294  7.31 

June 1,968,238  t.H  1,603,996  8.02 

July 1,917.118  6.15  1,603,893  7.J0 

Aug 1,827,238  6.^5  1,595,256  7.11 

Sept 1,887,499  4.66  1,564,271  5.65 

Oct 1,922,388  5.*0  1,597,166  5.50 

Nov 1,820,498  5.65  1,522,735  7.5« 

Dec 1,920,463  4.40  1,560,950  6.11 

Jan.,  1931 1,849,644  6.18  1,541,235  7.6« 

Feb 1,704,677  S.98  1,416,192  5.40 

Mar 1.941,078  1.98  1,602.862  S.56 

Apr 1,911,878  1.S9  1,592,919  S.ll 

May 1,980,118  3..50  1,585,293  1.85 

Capital  Traction  Company,  Wasblncton,  D.  C. 

May,  1930 369,413  5.11  285,970  3.10 

June 340,623  5.25  271,761  3.80 

July 306,527  9.02  272,490  4.65 

Aug 314.513  *.4«  268,561  4.09 

Sept 327,713  7.06  268,066  1.61 

Oct 374,646  1.22  288,351  1.4« 

Nov 346,054  f.70  273,481  1.54 

Dec 369,885  1.77  274,221  3.21 

Jan.,  1931 347,491  3.06  280,514  3.30 

Feb 312,815  3.i7  252,080  5.6» 

.Mar 344,191  ».65  270.962  S.86 

Apr 366.276  »..39  273,436  5.89 

May 362,502  1.S7  281,344  1.61 

Cblcago  Surface  Lines,  Chicago,  III. 

May,  1930 5.012,190  6.S9  3,986,513  i.ll 

June 4,766,687  6.S9  3,835,838  4.49 

July 4,535,460  i0.05  3,807,075  7.iO 

.Aug 4,488,146  1S.20  3,796,705  8.06 

Sept 4,568,564  9..50  3,789,472  4.40 

Oct 4,879,570  10.79  3,933,416  7.*5 

Nov 4,537,647  lS.i8  3,769,538  6.S6 

Dec 4,846,000  8.09  3,984,572  9.89 

Jan.,  1931 4,576,133  12.65  3,825.964  5.S7 

Feb 4.234,704  10.90  3.665.038  6.04 

Mar 4,584.224  4.5.5  4.287.237  o.3k 

Apr 4.759,624  4.46  4,092,047  0.36 

May 4.541.847  9.S8  3,802,582  4.6; 

Department  of  Street  Railways,  Detroit,  Mich. 

May,  1930 1,974,359  16.21  1.608.353  17.80 

June 1.787,953  18.50  1.511,572  li.iS 

July 1,549,503  «7.4i  1.452.871  H.20 

Aug 1,516,209  29.02  1,426,941  J6.67 

Sept 1,510,161  26.36  1,436,175  i«.59 

Oct. 1,579,476  «5.»4  1,458,238  i4.9J 

Nov 1,481,136  23.35  1,333,571  13.38 

Dec 1,610,179  22.59  1,440,503  8/. 67 

Jan.,  1931 1,550,656  ««.54  1.421,575  20.95 

Feb 1,431,468  25.58  1,323,683  I«.96 

Mar 1,696,308  16.58  1,415,021  18.68 

Apr 1,605,536  19.5i  1,368.187  20.82 

May 1.531,767  *».4a  1.306,654  18.75 

*Decreases  or  deficits  are  shown  by  italic  figwra. 


I 

ncrease 

Net 

or 

Income  Decrease 

t*    Per  Cent* 

302,590 

25.51 

143,016 

36.53 

167.52:1 

i89.9i 

27i.72S 

163.79 

59.868 

200.31 

221.188 

31.30 

71,150 

77.85 

235,950 

66.62 

314,067 

30.66 

142.339 

i8.2? 

309,212 

29.08 

275.740 

11. i5 

143.804 

.55.47 

929.201 

35.36 

776.745 

28.77 

720.302 

18.55 

465.144 

;4.9i 

667,323 

6.20 

758,817 

2.78 

689,470 

2.34 

814,788 

2.04 

674,029 

5.80 

583,468 

2.40 

814,360 

i.l3 

804,235 

0.25 

913,877 

1.64 

310.865 

9.11 

257.482 

18.78 

203.433 

4.25 

120.864 

«.25 

213.728 

2.66 

214.924 

7.74 

187.822 

5.20 

250.893 

6.06 

197.355 

3.02 

176.217 

2.58 

227.472 

1.21 

208.514 

6.86 

286.334 

7.S9 

53.985 

16.72 

40.884 

16.70 

4.935 

78.13 

16.103 

2.62 

30.259 

6.78 

58,638 

17.56 

42.659 

11.05 

67,651 

0.61 

37,705 

5.11 

30.521 

1.87 

43.847 

i.O-i 

65.123 

12.93 

50,959 

5.60 

831,499 

7.9/ 

776,880 

7.4« 

649,307 

29.05 

680,219 

15.82 

713,323 

lS.9i 

799.118 

11.69 

712.177 

20.77 

767.348 

25.67 

718.129 

21.00 

601.726 

2.5.44 

557.167 

15.05 

675.629 

22.66 

724.514 

11. SS 

243.875 

10.51 

159.027 

46.43 

il.888 

113.55 

52.773 

I19.i6 

51.711 

115. iO 

22,933 

91.71 

4,890 

98.H 

23,052 

77.93 

12,759 

91.U 

28.309 

117.91 

133,347 

11.03 

101,041 

27.10 

75,494 

69.04 

Increase  Operating  Increase  Increase 

Operating        or  Expenses  or  Net  or 

Revenue  Decrease  and  Taxes  Decrease  Income  Decrease 

$         Percent*  $  Per  Cent*        J*     Per  Cent* 

Eastern  Massachusetts  Street  Railway,  Boston,  Mass. 

May,  1930 663.941          7.«7  451,941  «.04  53.076  Sl,.20 

June 619.456         9.64  435.292  6.45  28.672  58. iS 

July 617,220       10.11  461,048  7.«7  3.926  92. «« 

Aug 624.332        9.48  444,429  lO.SS  28,399  52.01 

Sept 012,237         7.2*  448,470  0.88  21,771  70.76 

Oct 623,872        ».4«  467,773  4.98  15,811  76.74 

Nov 590,856       10.90  449,032  2.60  205  97.68 

Dec 670,964       11.93  516,913  1.71  20,841  «4.0« 

Jan.,  1931 700,961         7.63  472,079  2.88  36,145  ,5«.2« 

Feb 639,344         6.68  434,904  2.83  33,058  50.S6 

Mar 685,614        3.63  472,317  1.53  28,982  81.83 

Apr 617,705         5.*2  434,716  8.69  9.906  78.95 

May 

Fonda,  Johnstown  &  GIOTersvllle  Railroad,  Gloversville,  N.  T. 

May.  1930 79,126         6.80  65,512  0.00  13,18S  32.16 

June 72,865       2.5.29  65,324  S5.S0  28,940  172.80 

July 60,907       21.02  64,134  22.5S  S4,if27  I20.«« 

Aug 64,592       18.82  62,484  8.19  12.690  38. iS 

Sept 72.267       22.62  63.549  5.48  «.497  136.09 

Oct 75.708       27.»0  66.353  0.59  18. H7  226.80 

Nov 72,024      13.82  66.314  0.23  21.171  15S.tS 

Dec. 

Jan..  "1931'.".'. !!      "79,764      Vi".?*  "67.438  "7.38  '"13.133  236.77 

Feb 74.018       13.38  62.239  7.94  13,B9i  75.36 

Mar 75.201          7.M  64.051  7.62  24.965  5.28 

Apr 70,660          0.4s  62,685  4.90  26.«9»  23.64 

May 

Galveston-Houston  Electric  Railway,  Houston,  Tex.  t  t 

May,  1930 41,686       25.82  27,945  12.21  65,653  101.96 

June 45.659       20.3i  28.273  10.93  74,054  224.S<» 

July 46,757         9.65  29,248  .1.52  78.159  123.60 

Aug 47,425       22.48  28,402  8.12  82.135  246.85 

Sept 42,823       26.49  28,052  H.83  8i.893  244.44 

Oct 38.032      22.56  27.266  6.85  

Nov 36.974       28.49  44.183  9.58  93.685  127.lt 

Dec 36.166       15.00  27.949  2.79  99.444  112.93 

Jan..  1931 33.291       80.25  25.057  9.18  105.000  110.59 

Feb 32.281       29.SO  22.990  9.64  111.369  110.17 

Mar 32.904       S8.4S  24.732  24.59  224.459  94.49 

Apr 34.729       25.94  24.132  11.98  227,494  249.69 

May 

Houston  Electric  Company,  Houston,  Tex.  f  t 

May,  1930 262,653         4.60  194,968  2.94  597,837  4.06 

June 247,461       22.67  179,084  20.87  589,240  «.4S 

July 247,070       20.S6  176,909  22.48  584,163  2.84 

Aug 244,033       28.42  177,452  20.49  573,872  US 

Sept 251,919        9.00  175,905  20.48  571,857  .5.44 

Oct 267,306         7.57  181,499  20.67  573,425  4.2« 

Nov 247,210      10.00  176,739  2.96  550,635  9.55 

Dec 258,219        9.44  180,678  0.64  524,458  26.64 

Jan.,  1931 242,554       20.58  176,792  11.08  518,843  27.70 

Feb 223,256       24.22  163.249  28.96  507.328  20.19 

Mar 244,396       20.97  170.067  28.70  502.405  29.49 

Apr 

May 

Hudson  &  ManhatUn  Railroad,  New  York,  N.  Y. 

May.  1930 1,039,637         8.79  509,707  4.06  194.759  8.4» 

June 989,627         1.69  499,396  2.74  154,985  4.49 

July 954,538        3.12  502,515  1.61  115,747  2,5.77 

Aug 934,204        5.65  499,806  3.98  98,977  86.«7 

Sept 974,433        2.80  506,845  0.23  132,332  24.64 

Oct 1,033,584         4.44  521,325  2.97  176,999  27.79 

Nov 994,735         6.18  489,761  4.04  169,465  82.48 

Dec 1,060.614         4.66  419,109  27.40  306,321  12.49 

Jan.,  1931 1,005,022         7.68  512.350  7.84  157.098  82.74 

Feb 936,542         5.67  467,137  6.09  134,717  26.44 

Mar 1,013,577         6.05  497.695  6.44  180.554  25.24 

Apr 1.002.265         ,5.74  485.938  5.74  181.182  25.09 

May 974.737          6.H  481.504  5.54  158.191  24.77 

Illinois  Terminal  Company,  Sprlngfleld,  III. 

May.  1930 608,403         4-65  427,47i  2.74  142.226  20.48 

June 566.548         4.94  444.638  0.00  86.421  ,r5.96 

July 601,515       22.04  475,856  4.84  87,602  45.74 

Aug 661,520         7.65  466,816  28.07  152,827  12.15 

Sept 654,477        5.86  454,818  9.66  160.897  14.62 

Oct 691,672         8.54  506,107  8.42  148.701  11.61 

Nov 542,672       11.02  430.907  6.84  80,529  84.2/ 

Dec 577,425       24.69  421,987  24.86  127.588  5.66 

Jan.,  1931 509,641       80.77  395,953  19.80  87,742  9.44 

Feb 498,067        5.49  388,126  4.42  84,381  2.26 

Mar 568.653         2.95  398.855  5.94  143.325  28.98 

Apr. 547.992         7.27  395,315  6.46  127,179  4.84 

May 

tNet  income  is  shown  for  the  preceding  twelvejnonths. 
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Trend  of  Revenues  and  Expenses  by  Months  (Concluded) 


Increase     Operating  Increase  Increase 

Operating        or          Expenses          or  Net  or 

Revenue  Decrease    and  Taxes  Decrease  Income  Decrease 

$         Percent*            $  Per  Cent*  $*     PerCent* 


Interborougb  Rapid  Transit  Companjr,  New  York,  N.  Y. 

May,  1930....  6,287,149  0.41  4,095,439         9.22 

June 5,832,071  1.85  4,027,730  10.58 

July 5,382,547  l.SS  4,078,983         2.52 

Aug 5,183,166  159  4,121,083         5.06 

Sept 5,684,267  0.17  3,983,368         7.78 

Oct 6,315,679  1.13  4,162.660         0.83 

Not 5,965,365  J.96  3,869,340         0.00 

Dec 6,477,864  O.oS  4,194,315         3.96 

Jan.,  1931 6,123,645  i.H  4,538,833  10.83 

Feb 5,570,354  S.i7  3,653,798         2.10 

Mar 6,293,013  g.Bi  3,973,704         i.61 

Apr 6,127,713  S.S8  3,993,181          Z.8.S 

May 6,006,273  J.jT  3,932,452  .S.98 


Jacksonville  Traction  Company, 


May.  1930. 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 


89,731 
79,087 
78,772 
77,441 
78,529 
84,424 
81,250 
89,903 
87,160 
76,205 
84,018 
81,695 


9.29 
12.7  S 
11.02 
12.10 

9.6i 
12.60 
12.ti 
1H7 

8.08 
15.60 

I2.se 

11. i8 


Jacksonville, 

80,106 
77,848 
77,787 
78,177 
75,012 
76,374 
69,437 
74,836 
77,998 
75,462 
77,758 
74,847 


Fla. 

7.92 
7.08 
11.27 
IS. 82 
11.15 
IS. 72 
16.02 
11. i9 
1S.67 
28. H 
i.09 
6.57 


m.79S 
218.727 
511,582 
763. i8S 
131,270 
161.417 
272,021 
293,152 
3i8,972 
321,587 
2ie,6U 
189,lSi 
207,096 

t 
66,665 
71,399 
70,688 
68,188 
66,335 
65,.525 
62,699 
63,S0i 
58,133 
77,87i 
S7,0i8 
92^73 


Kansas  City  Public  Service  Company,  Kansas  City,  Mo. 


May.  1930. 

June 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 


719,705 
656,292 
635,205 
622,554 
650,114 
725,428 
706.577 
758,045 


.5.0.5 
8.03 
11.09 
13.17 
9.99 
189 
5.29 
1.73 


710,719 
702,760 


Long  Island  Railroad,  New 

May,  1930 3,346,650 

June 3,662,765 

July 4,018,939 

Aug 3,968,936 

Sept 3,589,671 

Oct 3,371,761 

Nov 2,954,624 

Dec 2,905,045 

Jan.,  1931 2.763.421 

Feb 2.561.169 

Mar 2,841,915 

Apr 2,976,402 

May 


0.69 

2.35 

York, 

6.25 
i.22 
5.76 
5.21 
7.33 
5.80 
120 
6.60 
.5.65 
7.W 
3.09 
i.69 


594,064 
562,308 
573,990 
530,094 
524,324 
700,311 
572,066 
570,065 


565,328 
562,482 

N.  Y. 

2,542,463 
2,512,947 
2,668,042 
2,635,376 
2,467,056 
2,446,346 
2,249,258 
2,130,182 
2,210,263 
2,074,216 
2,234,418 
2,269,029 


l.i9 

i.l9 

2.92 

ll.il 

12.12 

12.90 

7.0i 

U.58 


6.09 

6.S1 


3.10 
3.06 
3.56 
5.06 
7.07 
8.97 
H.56 
16.27 
9.66 
9.13 
9.00 
7.37 


Market  Street  Railway,  San  Francisco,  Cal. 

May,  1930...  792,536         3.28  675,407  1.18 

June 743,277         i.6i  646,615  1.8i 

July 735,453         5.87  649,901  1.68 

Aug 770.284         6.69  643.287  5.i6 

Sept 745.298         .5.*5  626.770  S.7i 

Oct 786.012         6.73  675.908  6.^9 

Nov 729,407         8.81  615,613  6.18 

Dec 775,508        5.12  639.249  5.S2 

Jan.,  1931 738,092         5.65  641,519  183 

Feb 668,931         8.17  576,661  8.22 

Mar 757,960         e.iO  633,346  6.81 

Apr 745,252         6.72  620,106  7.06 

May 733,105          7.50  619,934  8.21 

New  York,  Westchester  &  Boston  Railway,  New  York, 

May,  1930...  230,781         3.44            149,901  3.66 

June 227,026         1.80             147,692  4.06 

July 224,469         .5.«9  146,233  6.00 

Aug 196,405       J0..5*  152,180  O.il 

Sept 203,617         8.18  165,256  6.57 

Oct 202,046         7.62             138,192  U.09 

Nov 184.690         S.7i  170.542  2.52 

Dec 190.136       12.S1             138,592  17.80 

Jan.,  1931 182,249       14.76            160,800  9.44 

Feb 161,311       15.02            149,571  11.18 

Mar 181.729       12.80  144.442  3.54 

Apr 186.708      13.03            142,832  0.31 

May 

Northwestern  Pacific  Railroad,  Sausallto,  Cal. 

May.  1930 485.027         9.33  482.698  5.49 

June 504.138         i.Sl  448,510  5.76 

July 597,419         2.5i  392,575  18.62 

Aug 638,476       11. i8  415,502  lS.6i 

Sept 548,282        8.68  471.657  5.78 

Oct 555.867       18. i9  534.858  4.44 

Nov 333.193       27.7i  421.717  16..33 

Dec 312,319       «0.77  465,220  3.i6 

Jan.,  1931 283,852       21.78  401,656  H.U 

Feb 273.818       27. iO  387,512  12.96 

Mar 308,466      B117  408,068  IHS 

Apr 322.742      «5i66  402,400  16.55 

May 

*Decrea8e8  or  deficits  are  shown  by  italic  figurea. 

tNet  income  is  shown  for  the  preceding  twelve  months. 


122.  H 

Si8.57 

73.6i 

172.17 

206.26 

207.14 

121.79 

i7.iO 

66.92 

10.36 

6.65 

17.33 

36.12 

t 

39.81 

1,1.60 

35.3i 

19.92 

8.16 

2.18 

0.15 

i.62 

11.98 

23.i2 

31.90 

H2.1S 


+ 
45,132 
6,396 
21,565 
15,479 
50,261 
60,4.55 
58,994 
108.444 


71,298 
64,474 


632,246 
994,868 
1,180,528 
1,152,651 
928,655 
729,067 
483,180 
596,812 
321,141 
332.002 
449,501 
533,425 


61,527 
42,297 
32,534 
72,923 
64,731 
57,384 
60,457 
83,460 
45,011 
41,002 
72,828 
73,837 
62,805 

N.  Y. 

U8,17S 
li7,821 
152,633 
18i,982 
192,861 
190,7i8 
216,i51 
205,029 
220,39i 
222,308 
196,802 
189.H2 


2,800 

42,824 

195,195 

210,115 

16,471 

7,447 

97,567 

158,491 

123,928 

122,531 

109,865 

88,300 


t 

ii.oe 

8i.76 

lii-iS 

61.11 

1.32 

190.35 

5.69 

28i .88 


82.34 
42.86 


18.11 
i.6t 

11.19 
6.69 
6.68 
1.77 

89.15 

47.11 
6.00 
3.86 

24.64 
1.97 


20.20 

31.01 

46.59 

16.66 

16.38 

J,5.68 

29.25 

0.03 

12.31 

7.29 

0.05 

5.46 

2.08 


5.5S 
22.  i5 
29.53 
20.81 
19.75 
16.75 
32.37 
29.  i2 
2i.Sl 
19.00 


103.81 

29.33 

55.38 

4.03 

83.57 
95.22 
120.85 
74.65 
14-76 
68.87 
iS.Sl 
58.61 


Increase  Operating  Increase  Increase 

Operating  or  Expenses  or  Net  or 

Revenue  Decrease  and  Taxes  Decrease    Income  Decrease 

$         Percent*  $  PerCent*  $*    PerCent* 

Staten  Island  Rapid  Transit  Company,  New  York,  N.  Y. 

May,  1930 214,848  20.61  176,605  9.«4  25,183  0.00 

June 224,980  1S.5J  178,999  10.17  30,052  50.65 

July 243,991  9.78  189.173  39.19  41,021  54-99 

Aug 233.371  15-92  168.110  11.19  49,486  55.97 

Sept 206.908  15.95  165.525  4-87  26,127  60.75 

Oct 205.631  10.58  167,586  6.49  29.723  26.11 

Nov 178.652  17. \2  161,608  0.58  10,788  80.57 

Dec 178,474  9.08  160,715  47.29  5,997  92.2$ 

Jan.,  1931 170,387  9.58  158,982  6.55  1,448  114.« 

Feb 161,415  15.58  142,565  9.20  2,151  95.49 

Mar 173,723  7.98  159,035  7.78  1,164  81. Si 

Apr 176,863  10.76  147,210  15.«5  23,169  31.91 

May 

Third  Avenue  Railway  System,  New  York,  N.  Y. 

May,  1930t...      1,291,409  6.92  1,043,554  7.65  58,138  84.27 

June} 1,244,961  6.75  1.018,619  7.64  45,078  1,056.24 

July 1,429,730  5.18  1,212,311  8.54  2,066  106.36 

Aug 1,350,064  5.88  1,180,853  8.08  46,540  28.34 

Sept 1.428.136  5.48  1.167,528  8.56  45,636  277.91 

Oct 1.456,688  4-05  1,205.455  9.73  36,257  317.06 

Nov 1,373,335  5.57  1,146,168  10.17  12,079  130.15 

Dec 1,438.752  5.49  1.197.249  8.51  26.250  186.44 

Jan..  1931 1,393.054  5.10  1,178.797  9.14  l,59i  96.33 

Feb 1.274,832  4.S7  1,070,307  8.56  11,H3  126. i9 

Mar 1,418,429  5,58  1,174,984  6.86  27,364  430.88 

Apr 1,408,235  '3.25  1,155,880  5.98  44,331  250,25 

May 

^Excluding  buses. 

United  Electric  Railways,  Providence,  R.  I. 

May,  1930...           569,925  7.18  514,320  1.38  5,602  88.50 

June 532,783  15.87  478,197  5.59  4,583  85.66 

July 513,367  11.04  458,817  8.90  5,480  77.94 

Aug 495.723  442.076  3,643       

Sept 493,296  12.72  434,036  10.59  8,376  78.04 

Oct 531,803  15.76  41.223  55.80 

Nov 506,318  14.58  439,930  1«.85  16,958  54.57 

Dec 559,363  15.02  460,420  21.92  51,623  889.51 

Jan.,  1931 543,940  15.59  493,596  12.94  372  95.6» 

Feb 482,566  14.50  437,444  15.02  4,505  150.71 

Mar 524.299  10.44  480.958  9.58  6,255  265.7S 

Apr 510,645  9.59  470,964  7.60  3,992  455.60 

May 509.278  10.64  474,803  7.52  16,021  168.13 

United  Railways  &  Electric  Company,  Baltimore,  Md. 

May,  1930 1,457,181  0.42  1,125,365  0.52  73,214  13.05 

June 1,332,275  2.65  1,043,008  2.92  35,318  4.76 

July 1,236,414  6.91  964,582  6.24  14,358  69.85 

Aug 1,198,180  8.54  831,241  18-41  6,119  71-4* 

Sept 1,261,734  6.71  995,805  5.02  10.050  75.81 

Oct 1,354,086  7.28  1,049,306  4.84  25,163  71.1S 

Nov 1,263,811  10.26  983,047  7.40  9,200  87.50 

Dec 1,350,553  8.19  1,043,315  7.25  36,700  54.54 

Jan.,  1931 1,268,536  10.90  994,411  11.89  7,388  69.21 

Feb 1.136,604  15.78  891,421  15.97  24,088  251.1« 

Mar 1,262,429  14.90  981,026  14-76  12,212  84.94 

Apr 1,253,764  13.60  966.424  15.56  11.440  82.95 

May 1,256,334  15.78  991.107  11.95  2,206  96.99 


Monthly  and  Other  Financial  Reports 


Operating   Operating 
Revenue     Expenses 
$  $ 

Boston  Elevated  Railway,  Boston,  Mass. 

3mo.  end.  Mar.,  1931      8,144,551     5,641,148 
3  mo.  end.  Mar.,  1930     8,853,590     5,999,903 


Taxes 


417,432 
414,014 


Cincinnati  Street  Railway,  Cincinnati,  Ohio 

May,  1931 653,309        424,875  59,488 

Honolulu  Rapid  Transit  Co.,  Honolulu,  Hawaii 

April,  1931 83,280  51,294  7,744 

.4pril,  1930 85,065  46.272  8.819 

4mo.  end.  Apr.,  1931.        330,835        201,963  33,485 

4mo.  end.  Apr.,  1930.        344,390        206,351  35,277 

Mexico  Tramways,  Mexico  City,  Mei.  (In  Pesos) 

April,  1931 774,360        843,110         

April,  1930 833,150        896,510  

4  mo.  end.  Apr.,  1931.     3,043,590     3,437,710  

4  mo.  end.  Apr.,  1930.     3,324,610     3,533,340         


New  York  Railways,  New  York,  N.  Y. 

April,  1931 452,547  394,032o        

April,  1930 453,266  414,223o        

4  mo.  end.  Apr.,  1931.     1,327,755  l,556,065o       

4  mo.  end.  Apr.,  1930.      1,783,395  l,658,785o        

North  Coast  Transportation  Co.,  Seattle,  Wash. 

January,  1931 172,704  152,133  9,868 

8  mo.  end.  Jan.,  1931...     1,601,423  1,232,787  72,632 

York  Railways,  York,  Pa. 

3mo.  end.  Mar.,  1931        753,927  399,251o       

3  mo.  end.  Mar.,  1930        805,906  418,949o       

9mo.  end.  Mar.,  1931     2,889,374  1,624,945o       

9  mo.  end.  Mar.,  1930     2,883,040  1,621,403a       

Italic  figures  indicate  deficits.  a  Includes  taxes- 
c  After  dividends. 


Gross 

Income 

$ 

!,102,968 
247,913 


205,040 


14,749c 
20,363c 
57,627c 
63,246c 


68,760 

65,560 

■mi,120 

208,730 


58,515 
39,043 
176,690 
124,610 


10,701 
296,001 


354,676 

386,957 

1,264,429 

1,261,637 


Net 
Income 
% 


3,7S2c 
392,203c 


11,200 


14,749 
18,295 
57,627 
58,689 


10,346 

22,7  iO 

22,195 

124,185 


187,166 


265.492!) 
300.9806 
942.4346 
950.1626 


b  Before  depreciation. 
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Practical  MAINTENANCE  Ideas 


Temporary  jumper  closes  the  line  circuit  in  the  pan  and  prevents 
arcing  during  repairs  to  the  electric  track  switch 


IgT       ■^- 


isr 


::3EG 


J^- 


Keeping  Electric  Switch  Contactors 
Alive  During  Repairs*    b,.  h.  a.  brown 

Return  Circuit  Sivilch  and  Signal  Dimston 
Cleveland  Railway 

TEMPORARY  jumpers  are  attached  to  overhead 
electric  switch  contactors  to  keep  them  energized 
when  renewals  or  repairs  to  the  electric  track  switch  are 
being  made.  This  eliminates  the  necessity  of  holding  up 
cars  or  permitting  them  to  i>ass  under  the  dead  pan. 
In  passing  under  a  dead  pan  the  trolley  wire  or  the 
contactor  may  be  burned  by  the  arc  caused  by  breaking 
the  load  current.  The  jumper  is  a  piece  of  No.  8  wire, 
about  3  ft.  long,  with  a  battery  clip  at  each  end.  It 
is  attached  to  the  running  iron  contacts  ahead  of  the 
relay  wire  connections,  as  shown  in  the  illustration. 


Motor  Mounting  for 
Track  Grinders* 


By  B.  C.  Dawson 

Mechanic 
Toronto  Transportation  Commission 

MOTORS  of  track  grinders  must  be  kept  in  align- 
ment with  the  grinding  wheel  if  undue  wear  on 
the  gears  and  chain  belt  is  to  be  avoided.  When  grind- 
ing high  or  low  spots,  the  motor  is  raised  or  lowered 
to  maintain  the  proper  tension  in  the  chain  belt,  and. 
in  doing  this,  adjustments  are  made  to  keep  the  motor 
in  alignment  with  the  grinding  wheel.  To  facilitate  this 
task  and  to  assure  proper  alignment  at  all  times,  the 
motor  has  been  hinged  on  one  side  to  the  frame  and 


Attachment  by  hinges  facilitates  grinding  motor  alignment 


adjusting  screws  placed  on  the  other  side.  By  this 
means  the  motor  position  can  be  adjusted  to  the  proper 
alignment  and  height  in  little  time.  The  chain  slack 
can  be  taken  up  to  the  correct  tension  by  moving  the 
motor  on  the  hinges  as  the  center. 

Formerly,  these  grinding  machines  were  adjusted  by 
])Iacing  shims  between  the  motor  suspension  lugs  and  the 
frame.  In  making  these  adjustments  in  the  field  it  was 
found  that  much  time  was  needed,  and  very  often  the 
motor  was  soon  after  thrown  out  of  alignment. 


yij*      iAafapter  ring  A 


Cork  goslrefs-^ 


Drive  plafe^ 


'heel  bearing 
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Drive  plafe 


<  'Fageoi  hub 
assenobty 
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Spacer  ring  B       \_}—'^-V<iheel  stud 

End   Elevation 

How  the  rear  hubs  of  buses  on  the  San  Diego  Electric  Railway 
have  been  remodeled  to  accommodate  full-floating  axle  shafts 

Kear  Hubs  Remodeled  for 
Full-Floating  Axle  Shafts* 

By  Charles  Herms 

General  Foreman 

San  Diego  Electric  Railway 

SHAFTS  for  axles  of  the  semi-floating  type  are  rigidly 
connected  to  the  hubs  and  as  a  result  they  are 
severely  stressed  when  any  slight  motion  of  the  axle 
housing  occurs.  The  inability  of  the  axle  shafts  to 
align  themselves  properly  out  of  stress  under  these  con- 
ditions is  the  cause  of  numerous  axle  failures  on  buses. 

To  overcome  these  difificulties,  the  San  Diego  Electric 
Railway  has  made  a  number  of  experimental  axles  of 
the  full-floating  type.  These  were  placed  in  service, 
and  after  a  satisfactory  trial  of  twelve  months  manu- 
facturers were  asked  to  build  them  for  us.  However, 
to  obtain  the  full  benefits  of  the  full-floating  type  of  axle 
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it  was  necessary  to  have  special  rear  hubs  to  accommo- 
date the  shafts.  It  was  found  too  expensive  to  pur- 
chase new  hubs,  so  we  proceeded  to  remodel  our  own. 
The  old  hubs  were  turned  down  at  A,  shown  in  the 
illustration,  leaving  a  square  space  into  which  was 
shrunk  an  adapter  ring  with  8y%  in.  outside  diameter 
and  7^  in.  inside  diameter.  A  drive  plate  was  then 
clamped  against  the  ring,  centrally  locating  it  with  the 
base  of  the  hub.  The  holes  in  the  drive  plate  were  used 
as  a  jig  to  drill  the  hub  for  the  drive-plate  studs.  The 
studs  penetrate  into  the  adapter  ring  and  into  the  hub. 
acting  as  a  dowel.  As  an  extra  measure  of  safety  a 
^-in.  hole  is  drilled  and  tapped  into  the  hub  below  the 
adapter  ring.  The  spacer  ring  B,  9i\  in.  outside  diam- 
eter and  44  in  .inside  diameter,  is  cut  with  a  torch  from 
a  ^-in.  plate  and  machined  to  size. 

The  new  type  of  axle  costs  8  per  cent  less  than  the 
old  type,  and  by  remodeling  our  old  hubs  we  saved  60 
per  cent  of  the  cost  of  purchasing  the  entire  rear  axle 
assembly.  Service  comparisons  with  the  old  type  of 
axles  were  excellent.  Axle  shafts  on  the  old  buses  had 
been  breaking  at  the  rate  of  six  per  year.  One  of  the 
new  type  has  been  in  service  for  23  months  without  fail- 
ure. We  have  had  similiar  gratifying  results  with  later 
installations  of  this  type.  We  are  firmly  convinced  of 
the  advantages  of  the  full-floating  axle  shaft,  and  we  are 
planning  to  install  them  as  the  old  types  fail. 


Tag  System  Gives  Complete  Record 
of  Inspection  and  Repair* 

Bv  John  W.  Gruber 

Design  and  Estimating  Engineer 

Pittsburgh  Railways 


Tags  for  each  class  of  equipment  are  punched  by  inspectors  to 
indicate  repairs  to  be  made 

RECORDS  of  inspection  and  repairs  of  motors  and 
trucks  at  the  Pittsburgh  Railways  are  entered  on 
tags,  which  relieves  the  inspectors  of  nearly  all  writing. 
For  each  truck,  motor  frame  and  armature  repaired  a 
separate  tag,  3x5^  in.,  is  used,  as  shown  in  the  illustra- 
tion. On  the  top  of  the  tag  is  indicated  the  type  and 
number  of  the  part  under  repair,  date,  car  number, 
position  and  carhouse.  This  information  is  filled  in  by 
the  clerk  when  the  car  is  taken  to  the  shops.  The  clerk 
also  indicates  on  the  reverse  side  of  the  tag  any  unusual 
past  record  of  the  equipment. 

The  tags  are  sent  to  the  inspectors,  who  attach  them 


to  the  equipment.  Each  inspector  has  an  identifying 
ticket  punch  for  indicating  the  necessary  repairs.  The 
tag  remains  on  the  equipment  until  it  is  repaired  and  put 
back  on  the  car,  at  which  time  the  inspector  fills  in  the 
date,  car  number  and  name  of  carhouse,  and  then  returns 
it  to  the  clerk.  When  the  clerk  receives  the  tag  from 
the  inspector,  he  enters  all  the  information  and  files  the 
card  for  future  analysis  and  reference. 


Compressed  Air  Test  Rack* 

By  C.  B.  Hall 

Virginia  Electric  &  Power  Company 

Norfolk,  Va. 


Jj^Mfe"^^^                  IMI    H 
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Many  pneumatic  valves  are  tested  with  precision  by  this  rack  in 
the  Norfolk  shops  of  the  Virginia  Electric  &  Power  Company 

PRECISION  and  convenience  have  been  furthered 
in  the  testing  of  various  pneumatic  equipments  enter- 
ing into  the  operation  of  Birney  safety  cars  by  an  in- 
geniously assembled  compressed  air  test  rack  in  the  shop 
of  the  Virginia  Electric  &  Power  Company,  at  Norfolk, 
Va.  The  assembly  consists  of  a  shop-made  bench 
measuring  12  ft.  long,  4  ft.  wide  and  30  in.  high,  sup- 
ported by  scrap  angle  iron.  The  bench  has  a  ^-in.  iron 
top  and  is  fitted  with  a  complete  ^-in.  piping  system,  a 
replica  of  the  actual  operating  equipment. 

The  complete  pneumatic  assembly  is  mounted  on  the 
bench  and  is  connected  to  the  shop  air  compressor.  Five 
test  gages  are  so  arranged  that  they  work  in  conjunction 
with  a  pressure  regulating  valve  operating  between  two 
16-in.  tanks  and  an  independent  10-in.  tank.  These 
tanks  are  placed  beneath  the  top  of  the  bench  and  furnish 
the  desired  pressures  for  the  various  tests.  The  piping 
is  so  arranged  as  to  aflford  an  individual  pressure  test 
for  each  unit,  free  of  the  co-ordinated  operating  set-up 
required  in  a  car.  The  assembly  was  completed  at  an 
estimated  cost  of  SI 00,  and  is  finished  in  the  shop  color 
scheme  of  red,  orange,  green  and  blue.  Tests  have  been 
made  with  precision  and  economy  of  time  on  brake 
valves,  double  check  valves,  emergency  valves,  relay 
valves,  reservoir  cut-off  valves  and  door  engines. 

*Sttbmitted  in  Electric  Railway  Joi-rnal  Prise  Contest. 
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Sensitive  Relays  Require  Careful 
Maintenance  by  e.  h.  carter 

Reneival  Parts  Engineer 
IVestinghouse  Electric  &  Manufacturing  Company 

RELAYS  play  an  important  role  in  the  correct  func- 
.  tioning  of  electric  railway  car  equipment.  A  relay 
which  is  not  in  good  operating  condition  can  be  the 
source  of  a  costly  burnout  or  a  serious  delay.  Too  much 
emphasis  cannot  be  placed  on  their  proper  maintenance. 

Regular  inspection  and  replacement  of  worn  relay  parts 
are  necessary  if  trouble  is  to  be  avoided.  On  light  inspec- 
tion, conducting  particles  such  as  copper  dust  and  brake 
shoe  dust  should  be  blown  from  the  contacts  and  the 
insulation.  Particles  that  cannot  readily  be  removed 
with  air  can  be  wiped  from  the  relay  with  a  piece  of 
cheesecloth.  All  main  and  control  circuit  connections 
should  be  insf)ected  to  insure  tightness,  and  all  moving 
parts  checked  for  mechanical  operation.  The  condition 
of  the  contacts  should  be  noted,  and  any  that  are  badly 
worn  or  burned  should  be  replaced. 

During  regular  overhauls,  particular  attention  should 
be  given  to  the  mechanical  parts  of  the  relay.  Wearing 
parts  should  be  sparingly  lubricated.  All  contacts, 
springs,  disks,  and  wearing  parts  should  be  carefully 
inspected  and  replaced  if  they  show  signs  of  deteriora- 
tion or  serious  wear.  Insulating  parts  should  be  cleaned, 
and.  if  necessary,  be  given  a  thin  coat  of  clean  shellac. 
If  the  air  gap  or  other  adjustments  which  control  the  set- 
ting have  been  changed,  the  relay  must  be  carefully 
calibrated  so  that  it  will  pull  in  or  drop  out  at  correct 
voltage  or  current.  These  voltage  and  current  values, 
of  course,  vary  with  the  equipment.  The  maintenance 
men  and  inspectors  should  know  these  values  and  how 
the  relays  function. 

Some  common  methods  of  adjusting  the  relay  follow : 

1.  \^ary  air  gap  by  change  in  position  of  core  or 
armature. 

2.  Change  tension  of  spring  holding  relay  open  or 
closed. 

3.  Adjust  setting  by  varying  calibration  weight. 

In  setting  relays  it  will  be  found  of  value  to  use  a 
test  lamp  in  series  with  the  contacts.  This  lamp  will 
light  when  the  moving  element  is  in  the  "make"  position. 

Improved  contact  disks,  of  metal  graphite  composition 
are  now  being  used  by  many  operators  to  replace  the 
plain  metal  disks.  These  metal-graphite  composition 
disks  have  a  low  voltage  drop  at  the  contact,  and,  there- 
fore, can  be  operated  at  low  contact  pressure.  Moreover, 
the  contact  drop  with  this  disk  is  constant  and  does  not 
increase  due  to  oxidation.  Lower  contact  pressure  and 
constant  contact  drop  result  in  longer  life  and  reduced 
maintenance. 

The  function  of  the  overload  relay  is  to  protect  the 
main  circuit  apparatus  by  causing  the  line  switch  to  open 
when  a  heavy  current  from  an  overload  or  short  circuit 
occurs.  A  latch  holds  the  relay  in  the  tripped  position 
until  it  is  reset  with  the  reset  switch.  The  following 
points,  therefore,  are  especially  important : 

1.  Moving  element  should  freely  pull  up  at  overload 
current. 

2.  Movement  of  armature  should  be  quick  and  positive. 

3.  Armature  should  latch  positively  in  trip  position. 

4.  Closing  the  reset  switch  should  drop  the  armature 
and  prepare  it  for  the  next  overload. 

The  overload  relay  can  be  checked  both  mechanically 


and  electrically  by  setting  the  brakes  and  notching  up  the 
controller  until  the  line  switch  opens.  An  ammeter  con- 
nected in  the  main  circuit  can  be  used  to  check  the 
value  of  the  current  at  which  the  relay  operates. 

The  line  relay  is  a  no-voltage  relay  and  acts  to  cut  off 
power  when  the  voltage  varies  from  fixed  limits.  As 
this  relay  must  act  very  quickly  to  protect  the  equipment 
from  momentary  voltage  surges,  it  should  be  very  sensi- 
tive. Voltage  drops  may  be  due  to  poor  contact  on  the 
trolley  wire,  section  breaks,  or  defective  frogs.  When 
inspecting  no-voltage  relays  the  following  checks  should 
be  made: 

1.  The  moving  element  should  drop  very  quickly  when 
voltage  is  interrupted. 

2.  The  air  gap  should  be  great  enough  when  the  relay 
is  energized  so  that  there  is  no  danger  of  the  residual 
magnetism  holding  the  moving  element. 

The  accelerating  relay  controls  the  acceleration  of  the 
motors  by  pulling  open  when  the  accelerating  current  is 
high  and  closing  when  it  has  decreased.  For  this  relay 
the  following  points  are  important : 

1.  Adjustment  should  be  maintained  so  that  both  pull- 
in  and  drop-out  current  values  are  correct  for  the 
equipment. 

2.  Wearing  parts  and  contacts  should  be  carefully 
inspected  as  the  operation  is  frequent  and  the  duty 
important. 


Reclaiming  Undersized  Motor 
Bearings*  by  p.  j.  mcQuade 

Superintendent  Shop  Methods 
Pittsburgh  Railways 


Knurling  tool  used  by  the  Pittsburgh  Railways  to  increase  the 
outside  diameter  of  worn  motor  bearings,  and  a  sample  of 
its  work 


WHEN  the  outside  diameters  of  bearings  for  the 
box-type  railway  motors  of  the  Pittsburgh  Rail- 
ways have  become  so  reduced  on  account  of  wear  that 
they  can  no  longer  be  pressed  into  the  armature  hous- 
ings, they  are  reclaimed  at  the  Homewood  shops  by 
knurling.  By  this  method  we  are  able  to  increase  the 
outside  diameter  sufficiently  to  obtain  a  tight  fit  when 
they  are  pressed  in  the  housings. 

The  bearing  is  driven  by  a  fluted  live  center  in  the 
lathe  and  a  conventional  type  of  pipe  center  in  the 
tail  stock  end.  The  knurling  tool  is,  as  a  rule,  passed 
over  the  bearing  only  once  to  obtain  the  desired  increase 
in  the  outside  diameter  of  the  bearing.  One  bearing  can 
be  knurled  in  about  four  minutes.  By  the  use  of  this 
tool  we  have  been  able  to  make  a  large  saving  in  time 
and  material,  and  the  results  obtained  have  been  very 
satisfactory. 

'Submitted  in  Electric  Railway  Journal  Prize  Contest. 


Electric  Railway  Journal- 
374 


-Vol.75.  No.7 


Reducing  Failures 


By  R.  E.  TWIGGS 

Formerly  Master  Mechanic 

Steubenville,  East  Liverpool  &  Beaver 

Valley  Traction  Company 

East  Liverpool,  Ohio 


of  Rewound  Armatures 


[At  left} 
Removal  of  armature 
coils  is  facilitated  by 
soaking  in  a  hot 
cleaning  solution  for 
several  hours 


C  At  right  ] 
Baking  of  armatures 
and  fields  is  done  in 
an  oven  kept  at  a 
temperature  of  212 
deg.  F. 


DIPPING  and  baking  have  been  found  to  increase 
the  Hfe  of  rewound  railway  motor  armatures,  and 
to  result  in  fewer  failures  and  reduced  mainte- 
nance cost  on  the  Steubenville,  East  Liverpool  &  Beaver 
Valley  Traction  Company.  Since  the  present  mainte- 
nance program  was  begun  in  1927  there  has  been  a 
steady  improvement,  and  in  the  first  eleven  months  of 
1930  there  were  only  eleven  rewinds  out  of  300  motors 
in  service.    This  compares  with  34  rewinds  in  1927. 

Dipping  and  baking  are  done  by  standard  methods. 
The  baking  is  done  in  a  thermostatically  controlled  oven 
which  accommodates  six  armatures  and  30  field  coils,  the 
temperature  being  maintained  at  212  deg.  F. 

When  the  rehabilitation  program  was  started  early  in 
1927.  the  armatures  were  removed  from  the  motors 
which  had  been  in  service  for  some  time,  given  a 
megohm  test,  and  then  dipped  and  baked  even  if  re- 
winding was  unnecessary.  Field  coils  were  checked  with 
a  Century  tester  and  any  of  them  showing  low  insulation 
were  removed.  During  that  year  34  armatures  were  re- 
wound, dipped  and  baked.  The  effect  of  this  treatment 
was  indicated  by  a  reduction  in  rewinds  toward  the  end 
of  the  year.  In  1928  the  remainder  of  the  armatures 
were  removed  and  tested.  When  a  test  of  the  field  coils 
showed  that  one  required  attention,  all  four  were  re- 
moved and  replaced  with  coils  that  had  been  dipped  and 
baked.  The  results  of  the  treatment  were  so  pronounced 
that  only  nineteen  rewinds  were  needed  during  the  year, 

As  a  result  of  the  reduction  in  work  of  the  armature 
department,  the  shops  were  reorganized  in  April.  1929. 
All  overhauling  of  motors  was  transferred  to  the  arma- 


ture room  and  the  foreman  was  placed  in  charge  of  all 
electrical  repairs  including  brushholders,  circuit  breakers 
and  line  switches. 

In  order  to  have  the  cores  in  good  condition  for 
rewinding  and  to  remove  the  old  coils  easily,  the  practice 
has  been  developed  of  placing  the  armature  in  a  tank 
containing  cleaning  solution.  The  coil  leads  are  first 
removed  from  the  commutator  slots  and  the  armature  is 
then  submerged  in  the  solution  and  the  temperature  held 
at  200  deg.  F.  for  approximately  three  hours.  After 
this  treatment  the  coils  are  easily  removed.  The  armature 
is  again  placed  in  the  hot  solution  for  additional  cleaning, 
preferably  being  left  over  night  at  a  somewhat  lower 
tem])erature.  In  the  morning  the  armature  is  removed 
and  the  core  cleaned  with  wire  brushes.  It  then  has  the 
appearance  of  a  new  armature.  The  labor  for  removing 
the  coils  and  cleaning  the  armature  is  slightly  more  than 
1^  man-hours,  a  material  reduction  from  that  with 
former  methods. 

Results  obtained  with  the  cleaning  tank  have  been  so 
good  that  it  has  been  decided  to  install  a  second  tank, 
large  enough  to  accommodate  bus,  motor  and  compressor 
parts  in  addition  to  axle  caps  and  motor  housings.  The 
same  tank  is  used  to  heat  pinions  before  installing  on 
the  motor  shaft,  in  order  to  eliminate  trouble  with  loose 
pinions. 

Use  of  these  various  devices  has  helped  reduce  the 
number  of  pull-ins.  During  1927  there  was  an  average 
of  47  pull-ins  per  month ;  for  the  first  nine  months  of 
1930  the  average  was  only  24  per  month.  In  September 
one  of  the  company's  shops  did  not  have  a  single  pull-in. 


Electric  Raii.w.ay  Journ.^i. — Jtdx,  1931 
375 


Recent  Announcements  of 

New 
Equipment 


Buffing  and  Polish- 
ing Machine  is  equipped 
with  an  exhauster  sys- 
tem, which  is  driven 
by  a  ball-bearing  mo- 
tor. One  automatic 
motor  starter  simul- 
taneously controls  both 
motors.  Manufacturer: 
Hisey-Wolf  Machine 
Company,  Cincinnati. 
Ohio. 


Rail  Grinder,  known  as 
Model  P-8,  has  a  detach- 
able outrigger,  permitting 
two  men  to  lift  it  off  the 
track.  As  it  occupies 
little  space,  the  grinder 
can  be  placed  alongside 
the  track  to  permit  the 
passage  of  cars.  A  flex- 
ible shaft  attachment  is 
provided  for  separating 
and  leveling  rail  ends 
after  welding.  Manufac- 
turer: Railway  Track- 
work  Company,  Phila- 
delphia. 


Wood-Block  Flooring,  available 
in  oak,  maple,  beech  and  birch,  is 
treated  with  transparent  wood  pre- 
servative for  protection  against 
decomposition,  and  against  shrink- 
ing and  swelling.  A  special  heavy- 
duty  block  for  herringbone  patterns 
is  made  for  industrial  purposes. 
Manufacturer:  National  Wood  Prod- 
ucts Company,  Howard  City.  Mich. 


Automatic  Control  Panel  has  fif- 
teen circuits  for  charging  storage 
batteries  with  a  7S-kw.,  8S-85-volt 
motor-generator  set.  A  regulator 
holds  the  generator  voltage  within 
the  limits  of  3  per  cent.  The  charg- 
ing current  is  automatically  adjusted 


to  the  correct  value,  depending  on 
the  state  of  discharge  of  the  bat- 
tery. The  panel  also  affords  pro- 
tection against  reverse  current  in 
case  of  failure  of  the  alternating- 
current  supply.  Manufacturer: 
General   Electric  Company. 
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Demountable  Truck  Body  is  auto- 
matically loaded  or  unloaded  quickly 
by  a  handling  device  attached  to  the 
chassis.  The  coupling,  stopping  and 
locking  operations  are  all  automatic. 
One    main    lever    controls    the    mecha- 


nism, and  when  thrown  in  engagement 
no  further  attention  is  needed.  Device 
was  invented  by  Austin  Denehie,  gen- 
eral manager  of  the  Los  Angeles  Truck 
Exchange,  Los  .-Angeles,  and  it  has 
not  yet  been  placed  in  production. 


f^"^ 


AU-Steel  Foot  Crossing  l^  designed  to  eliminate 
the  danger  of  pedestrians  slipping  or  stumbling  at 
sidewalk  intersections.  The  foot  crossing  is  con- 
structed in  three  units.  The  units  have  flanged  ends 
fitting  snugly  under  the  ball  of  the  rails,  and  when 
placed  in  position  they  form  a  span  level  with  the 
rails  and  the  sidewalks.  Manufacturer:  Joseph  T. 
Ryerson  &  Son,  Chicago. 


WHi 


Gas-Electric  Dump  Car  has  a  24-yd.  level-load  dump 
body  with  a  capacity  of  35  tons.  The  car  is  equipped  with 
two  gasoline  engines,  rated  at  155  hp.,  and  two  generators 
and  four  motors  by  Westinghouse.  The  air-brake  equip- 
ment is  Westinghouse,  straight  and  automatic.  Manufac- 
turer: Differential  Steel  Car  Company,  F^indlay,  Ohio. 


Spray-Painting  Outfit  is  light  in  con- 
struction so  that  it  can  be  carried  about 
and  operated  by  one  man.  It  is  equipped 
with  a  i-hp.  motor,  one  pressure-feed 
paint  tank,  20  ft.  of  A-in.  air  hose  and 
connections,  and  12  ft.  of  A-in.  fluid 
hose  and  connections.  Manufacturer: 
DeVilbiss  Company,  Toledo,  Ohio. 


Tensiometer  is  built  for  service  in  the 
field.  It  can  be  hooked  on  the  wire  in 
any  position,  and  deflects  the  wire  by 
tightening  the  center  bearing.  A  cor- 
rect reading  of  the  tension  in  the  wire 
is  given  at  once.  The  device  is  inclosed 
in  an  aluminum  case,  weighing  14  lb. 
The  standard  model  will  test  all  wires 
up  to  1  in.  in  diameter,  and  has  a  ten- 
sion capacity  of  16,000  lb.  Manufacturer : 
Hills-McCanna    Company,   Chicago. 
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News  of  the  Industry 


Improvement  Projects 


Philadelphia,  Pa. — Closing  two  years 
of  struggle  on  the  part  of  Northeast 
representatives,  Councilnien  decided  on 
June  24  upon  the  direct  subway  line  to 
Rhawn  Street  under  Roosevelt  Boule- 
vard— a  project  estimated  to  cost  ulti- 
mately $29,000,000. 

■f 

Beverly  Hills,  Cal.— The  Pacific  Elec- 
tric Railway  has  been  authorized  by 
the  Railroad  Commission  to  relocate  and 
reconstruct  its  tracks  at  grade  across 
Rodeo  Drive,  Camden  Drive,  Bedford 
Drive,  Roxbury  Drive,  and  Linden 
Drive  here  to  improve  operating  condi- 
tions and  lower  the  grades  of  approach. 

Baltimore,  Md. — The  United  Railways 
&  Electric  Company  has  completed  its 
present  new  car  and  rebuilding  program 
under  which  150  new  cars  and  155  re- 
built articulated  and  double-truck  cars 
have  been  added  to  the  quota  of  equip- 
ment. 

-f 

St.  Louis,  Mo. — The  State  Highway 
Commission  has  asked  the  Public  Serv- 
ice Commission  to  order  the  St.  Louis 
Public  Service  Company  to  participate 
in  the  elimination  of  a  grade  crossing 
in  St.  Louis  County  at  a  point  where 
State  Highway  No.  77  intersects  the 
tracks  of  the  railway.  The  commission 
estimates  that  the  proposed  viaduct  will 
cost  $25,985,  and  the  commission  is 
asked  to  make  the  State  and  the  railway 
each  responsible  for  half  the  cost. 
-f 

Seattle,  Wash. — Work  on  the  exten- 
sion of  the  Municipal  Railway  into  the 
Denny  Hill  regrade  area  at  a  cost  of 
$57,000,  which  was  to  have  been  started 
in  June,  will  not  begin  until  Aug.  1. 
-f 

Memphis,  Temi. — Mayor  Overton  and 
W.  D.  Kyser,  president  of  the  Memphis 
Street  Railway,  have  tentatively  agreed 
to  remove  the  car  tracks  and  neutral 
strip  from  Lamar  east  of  the  intersec- 
tion with  Central  Avenue,  and  erect  a 
new  trolley  wire  system  from  the  Park- 
way west  on  Lamar  and  Vance  Avenues 
all  the  way  uptown  preparatory  to  the 
installation  of  trolley  bus  service.  If 
satisfactory  arrangements  can  be  worked 
out,  the  railway  will  immediately  order 
six  trolley  buses  at  a  cost  of  $14,000 
each,  service  to  start  Sept.  1. 


Fare  Changes 


Long  Island  City,  N.  Y.— The  Tran- 
sit Commission  has  granted  the  New 
York  &  Queens  County  Railway  per- 
mission to  charge  a  6-cent  fare  on  its 
lines  until  December  31,  next.  The 
commission's  action  was  necessary  as  the 
company's  right  to  charge  a  6-cent  fare 
expires  June  30,  next.  The  commission 
approved  a  resolution  prepared  by  Com- 
missioner Lockwood  providing  that  the 
revenues  from  the  1-cent  additional  fare 
be  segregated. 


Modified  Toledo  Grant 


Before  Voters  on  Aug.  11 


Revision  of  the  Milner  service-at-cost 
ordinance  in  Toledo  has  been  approved 
by  the  City  Council  and  the  new  meas- 
ure will  be  placed  on  the  ballot  for  ac- 
tion by  the  electorate  at  the  city  primary 
on  .Aug.  II.  In  that  it  embodies  several 
new  principles,  the  document  contributes 
to  the  service-at-cost  idea.  Section  by 
section,  it  was  approved  by  the  Rail- 
roads Committee  of  the  City  Council, 
and  then  passed  with  one  dissenting 
vote. 

The  measure  renews  the  original  grant 
of  the  Community  Traction  Company 
for  ten  years,  and  brings  motor  coaches 
specifically  under  the  ordinance.  A  new 
factor  is  a  clause  which  gives  the  com- 
pany a  real  incentive  to  economical 
operation. 

In  place  of  the  former  provision  of  a 
general  sinking  fund  for  retirement  of 
bonds  and  preferred  stock  equal  to  1  per 
cent  of  the  company's  entire  capital  value 
for  each  year  of  renewal,  the  new  fran- 
chise provides  that  the  surplus  of  re- 
ceipts after  meeting  expenses,  mainte- 
nance and  repair  fund,  depreciation  fund, 
sinking  fund  requirements  on  new  capi- 
tal, and  interest  on  bonds  and  dividends 
on  preferred  stock  accruing  after  the 
date  of  the  renewal,  shall  be  divided  so 
that  70  per  cent  goes  into  the  stabilizing 
fund  and  30  per  cent  into  the  general 
sinking  fund  applicable  to  the  bonds 
and  preferred  stock  of  the  company. 

As  economies  to  the  public  are  re- 
flected only  through  the  balance  in  the 
stabilizing  fund,  it  is  apparent  that  to 
retire  capital  the  major  portion  of  the 
net  receipts  after  all  fixed  requirements 
must  go  into  the  fare  savings.  The 
greater  the  fare  savings  the  greater  the 


Coming  Meetings 


July  16-18  —  Mid  -  West  Electric 
Railway  Association,  Brown  Palace 
Hotel,   Denver,   Col. 

Auk.  6-8  —  Pacific  Claim  Agents 
Association,    Stockton,   Cal. 

Aug.  13  —  Transportation  Section. 
Wisconsin  Utilities  Association,  Hotel 
Retlaw,  Fond  du  lac.  Wis. 

Aug.  14 — Annual  Convention,  Wis- 
consin Motor  Coach  Association,  Hotel 
Retlaw,   Fond  du  lac.  Wis. 

Sept.  9-10 — Central  Electric  Rail- 
way Master  Mechanics'  Association, 
Cincinnati.  Ohio. 

Sept.  36-Oct.  8 — Annual  Conven- 
tion, American  Electric  Railway 
Association,   Atlantic   City,   N.   J. 

Sept.  28-29 — Annual  Convention. 
National  Association  of  Motor  Bus 
Operators,  Atlantic  City,   N.   J. 

Jan.  27-29,  1932— Electric  Railway 
Association  of  Equipment  Men, 
Southern    Properties,    Richmond,    Va. 


amount  for  amortization  of  invested 
capital. 

The  new  ordinance  assures  the  com- 
pany a  monopoly  of  transportation  serv- 
ice within  a  quarter-mile  of  any  of  its 
lines. 

The  city  may  require  extensions  and 
fix  service  standards  on  existing  lines 
subject  to  arbitration  provisions  intended 
to  safeguard  the  company  from  the  im- 
position of  unduly  burdensome  orders. 

Limits  of  the  depreciation  fund  for- 
merly fixed  between  J  and  H  per  cent, 
but  in  practice  always  carried  at  li  per 
cent,  have  been  raised  to  li  to  4  per 
cent.  Special  limits  for  depreciation  of 
bus  properties  are  set  at  10  to  25  per 
cent. 

Accounting  for  bus  operation  must  be 
in  accord  with  the  American  Electric 
Railway  Association  standards  and  for 
railway  operation  in  accord  with  Inter- 
state Commerce  Commission  practice. 

Flexibility  in  fares  is  assured.  The 
maximum  fare  for  school  children 
through  the  high  school  period  is  to  be 
5  cents,  a  1-cent  fare  is  to  be  charged 
for  those  under  eight  years,  and  there 
are  to  be  weekly  passes  and  optional 
Sunday  fares,  but  the  regular  scale  is 
to  be  the  same  as  that  in  eflfect  in  the 
old  ordinance.  The  fare  now  is  10  cents 
cash  or  three  tickets  for  25  cents  with  a 
1-cent  transfer  charge. 

(.Continued  on  Page  381) 


Fewer  Cabs  and  Trucks 
in  Chicago 

A  reoent  traffic  survey  in  the  downtown 
area  of  Chicago  indicated  that  more  Chi- 
cagoans  are  driving  their  automobiles  to 
vyork  than  did  so  during  more  prosperous 
times  two  years  ago,  according  to  Leslie  J. 
Sorenson,  city  traffic  engineer. 

The  survey,  made  by  the  police  on  May 
26,  shows  that  the  number  of  taxicabs 
entering  the  downtown  district  has  fallen 
off  21  per  cent  from  the  volume  of  1929, 
and  that  the  number  of  service  vehicles 
and  trucks  has  decreased  7  per  cent. 

The  police  counted  145,939  vehicles  from 
7  a.m.  to  7  p.m.,  an  increase  of  4  per  cent 
over  the  139,891  counted  on  a  similar 
occasion  in  1929.  Passenger  vehicular 
traffic  increased  15  per  cent,  from  88,439 
to  101,831. 


Wisconsin  Associations  to 
Meet  at  Fond  du  Lac 

It  has  been  decided  to  hold  the  trans- 
portation section  convention  of  the  Wis- 
consin Utilities  Association  on  Aug.  13, 
and  the  annual  convention  of  the  Wis- 
consin Motor  Coach  Association  on 
Aug.  14  at  Fond  du  Lac,  Wis.  There 
will  be  a  banquet  for  the  combined 
groups  on  the  evening  of  .A.ug.  13  at  the 
Hotel  Retlaw. 


Electric  Railway  Journal — Vol.75,  No.7 
378 


Art  and  Utility  Combined  in  Ice  Delivery  Car 


Distributing  ice  is  no  less  a  public  service  than  is  transportation 


The  Kentucky  Traction  &  Terminal 
Company.  Lexington,  Ky.,  managed  by 
the  Kentucky  Utilities  Company,  along 
with  the  Lexington  Ice  Company, 
another  Insull  subsidiary,  has  installed 
a  special  refrigeration  car  for  hauling  ice 
from  the  plant  of  the  Lexington  Ice 
Company  to  ice  stations  located  on  the 
lines  of  the  Kentucky  Traction  & 
Terminal  Company,  at  Georgetown. 
Paris,  Nicholasville,  and  other  points. 
This  car.  a  reconstructed  and  insulated 
freight  car.  has  large  carrying  capacity. 
It  is  very  attractive  in  white,  with  black 
lettering  and  black  running  gear.  .Signs 
on  both  sides  in  big  black  letters  read: 
"Pure  Ice  Protects  Food."  and  "Use 
Ice  the  Year  Around."  Over  the  ice 
door  openings  of  the  car  is  a  small  sign: 
"Lexington  Ice  Company."  while  on  the 
molding  at  the  top  of  the  car  there  ap- 
pears in  small  letters:  "K.  T.  &  T. 
Company."  The  uniforms  of  the  crews 
are  white. 


Substitution  of  Service  Still 
Unsettled  in  St.  Louis 

Attorneys  for  the  St.  Louis  Public 
Service  Company  on  June  8  filed  with 
the  Public  Service  Commission  a  brief 
in  support  of  the  company's  plea  to 
withdraw  its  Tower  Grove  and  Belle- 
fontaine  lines  from  Gravois  .\venue. 
The  city  is  widening  Gravois  Avenue 
between  Grand  Boulevard  and  Twelfth 
Boulevard  to  a  100-ft.  thoroughfare.  The 
cost  to  the  company  to  relocate  tracks 
on  Gravois  between  Arsenal  Street  and 
Mississippi  .Avenue  in  the  center  of  the 
widened  street  is  estimated  at  $113,000. 
The  present  tracks  are  in  good  condi- 
tion and  should  be  serviceable  for  many 
years.  L'ndoubtedly  the  widened  street 
will  attract  additional  auto  traffic  and 
make  railway  operation  on  the  street 
more  hazardous.  The  company  would 
install  a  fast  through  bus  service  on 
Gravois  .-\venue.  but  street  car  riders  in 
the  districts  affected  by  the  changes 
have  voted  overwhelmingly  in  favor  of 
the  rerouting  of  the  Tower  Grove  and 
Bellefontaine  lines  and  the  installation 
of  bus  service  on  Gravois  Avenue  to 
the  downtown  district. 


Burden  of  Amortization  Out 
of  Earnings  Too  Great 

Price  Waterhouse  &  Company  has  been 
auditing  the  books  of  the  Detroit  Munici- 
pal Railway  for  several  months.  It  is 
e.xpected  that  the  reijort.  to  be  presented 
within  a  few'  weeks,  will  recommend 
changes  in  the  bookkeeping  methods  of  the 
system.  W.  B.  Bonthron.  head  of  the 
company's  Detroit  offices,  conferred  with 
the  street  railway  commission  and  Mayor 
Murphy  recently,  and  urged  changes  in  the 
allocation  of  depreciation  charges.  Mr. 
Bonthron  is  understood  to  feel  that  the 
D.S.R.  for  the  past  eight  years  has  been 
paying  ofif  its  debt  too  rapidly.  He  urged 
the  commission  to  decide  whether  the 
charter  should  be  amended  to  eliminate  the 
provisions  which  require  the  eventual  pay- 
ment of  all  debts.  (Clarence  E.  Wilcox, 
corporation  counsel,  said  that  Senator 
James  Couzens,  under  whose  administra- 
tion as  -Mayor  municipal  ownership  was 
brought  about,  was  of  the  opinion  that  a 
reasonable  permanent  debt  was  in  accord 
with  the  tenets  of  sound  finance. 


Baltimore  Railways  Truck 
Fleet 

The  champion  safety  truck  fleet  of  Bal- 
timore is  the  United  Railways'  fleet  of 
37  trucks.  This  fleet,  operated  by  51  driv- 
ers, won  the  Baltimore  Safety  Council's 
award  in  the  public  utility  truck  division 
for  the  best  six-month  safety  record  from 
July  1,  1930,  to  Jan.  1.  IWl.  '  The  trophy 
is  a  bronze  plaque.  Replicas  of  it  have 
been  painted  on  the  sides  of  all  the  United 
Railways'  trucks  in  the  winning  fleet,  and 
every  man  has  been  presented  by  President 
Storrs  of  the  railway  with  a  trophy  pin. 


Dallas  Men  Feted  for  Safety 
Records 

With  words  of  praise  for  their  splendid 
records  and  efficient  service  during  1930, 
officials  of  the  Dallas  Railway  &  Terminal 
Company  entertained  at  a  banquet  held 
recently  26  trainmen  who  had  perfect  serv- 
ice records.  Two  outstanding  men,  one 
fiom  each  division,  A.  Trotter,  Oak  Cliff, 
and  J.  C.  Haislip,  East  Dallas,  were 
selected  from  the  group  for  the  annual 
award,  a  21-jewel  Ball  watch.  Every  man 
present  received  a  purse  and  card  case 
engraved :  "For  Efficient  Service."  The 
two  outstanding  men  were  selected  by 
G.  I.  Plummer,  assistant  general  manager 
in  charge  of  transportation,  with  the  aid 
of  the  entire  supervisory  force  of  the 
transportation  department.  This  is  the  sec- 
ond contest  of  the  kind  sponsored  by  the 
company.  Last  year  Fred  A.  Hafner,  of 
the  Hafner  Watch  &  Optical  Company, 
and  t!ie  Ball  W'atch  Company  were  donors 
of  the  efficiency  award.  .At  that  time  37 
men  had  perfect  safety  records  over  a 
period  of  five  months.  So  pleased  was  the 
railway  with  the  outcome  of  this  contest 
that  it  decided  to  make  the  award  an  annual 
affair  and  extended  the  contest  period  to 
one  year.     Mr.  Plummer  said : 

We  have  found  the  efficiency  contest  to 
be  one  of  the  most  outstanding  things  we 
have  done  in  the  interest  of  safety.  It  is 
a  great  honor  for  a  man  to  be  recognized 
as  having  passed  an  entire  year  with  no 
charge  of  any  kind  against  his  record. 

High  tribute  was  paid  by  the  railway 
officials  to  those  present  for  their  splendid 
co-operation.  Service  records  of  Mr. 
Trotter  and  Mr.  Haislip  date  back  to  Oct. 
9,   1894,  and  .A.ug.  31,   1922.  respectively. 
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Twenty-six  Dallas  trainmen  who  completed  year  of  service  with  perfect  work 


Electric  Railway  Journal — July,  1931 
379 


Bus  Operations 


Washington,  D.  C.  —  Street  car  type 
buses  that  replaced  car  service  on  the 
west  end  loop  of  the  Capital  Traction 
Company  are  showing  favorable  operat- 
ing results.  Traffic  on  this  line  is  light 
and  it  was  decided  to  substitute  the 
buses  since  track  reconstruction  work 
costing  $370,000  would  have  to  be  car- 
ried out  in  connection  with  a  street  im- 
provement program  by  the  city. 
■f 

Johnstown,  N.  Y.— Operation  of  buses 
by  the  Fonda,  Johnstown  &  Gloversville 
Railroad  between  Fonda  and  Fort  Johns- 
town, has  been  authorized  by  the  Public 
Service  Commission,  but  does  not  con- 
template discontinuance  of  trolley  serv- 
ice on  any  portion  of  the  route. 
-f 

Springfield,  Ohio — Institution  of  bus 
service  to  replace  the  former  trolley 
service  on  the  East  High  Street  and 
Belmont  divisions  of  the  Springfield 
Railways  may  lead  to  the  barring  of  all 
parking  in  the  congested  area.  The  new 
service  was  started  on  June  22,  the  last 
cars  operating  over  the  divisions  on 
Saturday  night.  The  new  service  is  the 
result  of  an  agreement  between  the  city 
and  the  company,  and  is  to  be  effective 
until  a  permanent  solution  of  the  transit 
problem  is  reached. 
-t- 

New  York,  N.  Y.— The  Board  of 
Estimate  and  Apportionment  has  set 
July  10  for  a  hearing  on  applications  for 
bus  franchises  in  Queens.  The  board,  it 
was  indicated,  has  selected  tentatively 
as  operators  of  the  routes  the  North 
Shore  Bus  Company  and  the  Jamaica 
Bus  Company,  Inc.,  subsidiary  of  the 
Jamaica  General  Railways. 
■♦- 

Frostburg,  Md. — The  Cumberland  & 
Westernport  Transit  Company  has  sent 
three  affidavits  to  the  Public  Service 
Commission  charging  that  the  Lashley 
&  Anderson  Bus  Company  carried  those 
making  the  affidavits  from  Westernport 
to  Cumberland,  and  from  Keyser  to 
Cumberland  in  contravention  of  an  order 
handed  down  by  the  commission  direct- 
ing it  not  to  receive  passengers  in 
Westernport  for  Cumberland  or  in 
Cumberland  for  Westernport.  The 
Cumberland  &  Westernport  Transit 
Company  secured  the  permits  under 
which  it  is  now  operating  buses  from 
Westernport  to  Cumberland  to  protect 
business  it  handled  for  more  than  30 
years  with  trolley  cars  from  Westernport 
to  Cumberland  by  way  of  Frostburg. 
■♦- 

Vancouver,  B.  C— On  motor  buses 
the  British  Columbia  Electric  Railway 
has  recently  reiterated  its  stand  that 
"wherever  there  is  a  field  for  the  motor 
bus  we  will  use  it,  but  our  knowledge 
of  transportation  tells  us  emphatically 
that  the  street  car  is  the  best  possible 
vehicle  for  transporting  the  200,000 
daily  passengers  in  the  city  of  Van- 
couver." 

■t- 

Hudson,  N.  Y.  —  The  Public  Service 
Commission  consented  on  June  24  to  the 
transfer  to  Paul  Hirschman  of  the 
certificate  of  public  convenience  and 
necessity  for  the  operation  of  buses  here 
and  in  the  town  of  Greenport,  issued  to 
the  Eastern  New  York  Transportation 
Corporation.  Mr.  Hirschman  has  oper- 
ated  a   bus  line   from   Hudson   to   Phil- 


niont  for  fifteen  years,  and  he  owns  and 
maintains  a  garage  in  Hudson  and  has 
six  buses.  The  same  rate  of  fare  now 
charged,  which  is  10  cents  cash,  or 
thirteen  tokens  for  $1,  will  continue  in 
effect,  and  all  outstanding  tokens  will 
be  honored.  The  Philmont  line  will  be 
operated  independently  of  the  local  line. 
The  bus  company  sustained  a  loss  of 
$5,000  during  the  past  year,  but  Mr. 
Hirschman  expects  that  he  will  be  able 
to  overcome  this  by  intensive  personal 
management.  The  Eastern  New  York 
Transportation  Company  was  owned  by 
the  Eastern  New  York  Utilities  Cor- 
poration, which  has  been  dissolved. 

Washington,  D.  C. — Operation  of  the 
new  taxi-coach  has  been  started  in 
Washington  by  the  Capital  Traction 
Company  through  a  special  arrange- 
ment with  the  Twin  Coach  Corporation. 
The  coach  has  been  in  use  on  the  Chevy 
Chase  de  luxe  bus  line,  with  very  favor- 
able public  reaction.  In  the  case  of  the 
Capital  Traction  Company,  it  has  been 
found  that  the  taxi-coach  makes  better 
speed  than  the  conventional  type  of 
parlor  bus. 

■♦- 

Coming,  N.  Y. — The  transfer  of  cer- 
tificates of  convenience  and  necessity  is- 
sued to  Frederick  N.  Carpenter  for  the 
operation  of  bus  routes  from  Corning, 
to  Waverly,  and  in  Corning  and  between 
Painted  Post  and  South  Corning,  to 
Carpenter's  Rapid  Transit,  Inc.,  was  ap- 
proved on  June  24  by  the  Public  Serv- 
ice Commission.  These  bus  lines  re- 
place service  formerly  rendered  by  the 
Corning  &  Painted  Post  Street  Railway 
and  the  Elmira,  Corning  &  Waverly 
Railwav,  which  abandoned  operation 
some  time  ago. 


Service  Changes 


Chico,  Cal. — The  Sacramento  North- 
ern Railway  has  applied  to  the  California 
Railroad  Commission  for  authority  to 
discontinue  local  service  here.  It 
operates  a  line  along  Park  Avenue, 
Main  Street,  and  the  Esplanade,  and  a 
stub  line,  extending  from  Park  Avenue 
to  the  plant  of  the  Diamond  Match 
Company. 


Manufacturers 

CONFIDENCE   breeds    COURAGE 

COURAGE  breeds  ACTION 

Get  the  first,  the  others  will  follow. 

You  can't  come  out  of  a  dark  room 
and  see,  immediately.  You  can't  come 
out  of  a  depression  and  sense  the 
future,  in  a  day.    In  both  cases 

You  Can  Have  Confidence. 

Having  that,  Courage  and  Action 
follow. 

Get  Confidence       Keep  Confidence 
Show  Confidence 

by  exhibiting  at  the 

50th  A.E.R.A.  Convention 

at  Atlantic  City  next  September 
You  are  invited. 
The  Exhibit  Committef_ 


New  York,  N.  Y.— The  Transit  Com- 
mission has  granted  permission  to  the 
Union  Railway,  a  subsidiary  of  the  Third 
Avenue  Railway,  to  establish  24-hour 
one-man  car  service  on  its  163rd  Street 
Crosstown,  Boston  Avenue  and  Tre- 
niont  Avenue  lines,  now  operating  one- 
man  cars  only  part  of  the  time. 
+ 

Buffalo,  N.  Y.  — The  Public  Service 
Commission  on  June  17  directed  the  In- 
ternational Railway  to  submit  plans  to 
provide  increased  protection  at  wyes 
where  one-man  cars  are  operated.  Ac- 
tion followed  complaints  by  the  Mayor 
of  Buffalo  and  the  Mayor  of  Lacka- 
wanna in  which  it  was  alleged  that 
operation  of  the  one-man  cars  at  wyes 
is  dangerous  to  the  public  because  cars 
must  back  across  walks  used  by  the 
public  when  turning  on  the  wye  tracks. 
The  Buffalo  Council  adopted  an  ordi- 
nance requiring  the  railway  to  station 
another  man  at  the  wyes  when  cars  are 
being  turned,  but  the  court  held  this 
illegal  since  authority  to  regulate  street 
car  operation  rested  with  the  Public 
Service  Commission. 
•f 

Cleveland,  Ohio.— The  Street  Rail- 
way Commissioner  has  submitted  to 
Council  a  plan  for  loading  cars  of  the 
Cleveland  Railway  from  the  sidewalks 
on  Public  Square,  by  reversing  the  direc- 
tion of  the  cars  around  the  loops. 
■♦• 

San  Jose,  CaL — In  a  supplemental 
order  the  Railroad  Commission  has  au- 
thorized San  Jose  Railroads  and  Penin- 
sular Railway  to  abandon  and  remove 
their  tracks  on  Willow  Street  between 
McClellan  Avenue  in  San  Jose  and  Lin- 
coln Avenue  in  Willow  Glen,  provided 
that  the  Peninsular  Railway  give  serv- 
ice over  the  track  in  Lincoln  Avenue 
between  Willow  Street  and  Minnesota 
Avenue.  The  Peninsular  Railway  is 
also  authorized  to  construct  a  connec- 
tion and  crossing  at  the  intersection  of 
Willow  Street  and  Lincoln  Avenue  in 
Willow  Glen,  to  provide  a  connection 
between  the  track  on  Lincoln  Avenue  to 
the  north  of  Willow  Street,  with  the 
track  in  that  avenue  south  of  Willow 
Street. 

■f 

Wheeling,    W.    Va.  —  Withdrawal    of 
service  by  the  Wheeling  Traction  Com- 
oany    between    Shadyside    and    Bellaire 
'las  been  announced. 
■f 

Richmond,  Va. — A  faster  schedule  on 
the  Petersburg,  Hopewell  &  City  Point 
Railway  has  been  arranged.  Cars 
now  leave  Petersburg  and  Hopewell 
every  30  minutes  from  12:30  to  9:30 
p.m.  The  running  time  has  been  cut 
ten  minutes. 

■f 

Tacoma,  Wash. — The  Sumner-Ta- 
coma  Stage  Company  has  asked  the 
Department  of  Public  Works  for  per- 
mission to  route  some  of  its  buses  via 
the  tideflats  so  as  to  meet  a  demand  for 
transportation  from  workers  on  the  tide- 
flats  who  live  in  the  lower  Puyallup 
Valley  district.  The  city  contends  that 
such  service  would  affect  the  revenues 
of  its  municipal  belt  line  street  railway. 

Baltimore,  Md. — Conductors  of  the 
Washington,  Baltimore  &  Annapolis 
Electric  Railroad  are  now  permitted  to 
sell  round-trip  tickets  on  its  trains.  In 
the  past  conductors  could  only  accept 
single-way  fares. 
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Midland  United 
Gets  Indiana 

Interurban 

Properties  of  the  Terra  Haute,  In- 
dianapolis &  Eastern  Traction  Com- 
pany were  sold  at  public  auction  on  June 
23  by  Elmer  W.  Stout,  receiver,  acting 
under  orders  of  Judge  Ryan  of  the 
Marion  Superior  Court  and  subject  to 
confirmation  by   him. 

B.  P.  Shearon,  secretary  of  the  Mid- 
land United  Company,  Chicago,  was  the 
only  bidder  at  $2,500,000,  the  minimum 
price  set  by  the  court.  Bonds  in  the 
amount  of  $500,000  were  deposited  with 
the  receiver  as  first  payment  for  the 
properties. 

Since  Mr.  Stout  was  appointed  re- 
ceiver on  April  21.  1930,  service  on  ap- 
proximately 170  miles  of  leased  lines  has 
been  abandoned.  A  petition  to  abandon 
an  additional  61  miles  of  track  between 
Indianapolis  and  Richmond  is  still 
pending  before  the  Public  Service 
Commission. 

In  July  last  year,  the  Midland  United 
Company  made  an  ofifer  to  purchase  the 
$•1,816,000  of  T.H.I.  &  E.  first  mortgage 
bonds  at  a  price  of  li,  or  for  the  sum 
of  $3,612,000.  The  ofifer  was  accepted 
by  the  bondholders'  protective  commit- 
tee and  90  per  cent  of  the  bonds  are 
now  owned  by  the  Midland  United 
Company.  Ownership  of  these  bonds 
gives  the  Midland  company  control  of 
the  common  stock  of  the  Terre  Haute 
Traction  &  Light  Company,  which  is 
pledged  as  collateral  security  for  the 
bonds.  The  latter  company  furnishes 
electric  light  and  power  and  local  rail- 
way service  in  Terre   Haute. 

With  control  of  the  T.H.I.  &  E. 
obtained  by  the  Midland  United  Com- 
pany it  is  likely  that  the  line  will  soon 
become  a  part  of  the  Indiana  Railroad 
System,  representing  the  co-ordinated 
operation  of  four  other  Indiana  inter- 
urban lines  controlled  by  the  Midland 
company.  Interurban  properties  in- 
cluded in  the  T.H.I.  &  E.  purchase  are 
the  72-mile  line  from  Indianapolis  to 
Terre  Haute  and  the  Indianapolis-Rich- 
mond line.  Local  railway  systems  in 
Terre  Haute  and  Richmond  were  also 
obtained. 


Plans  for  Indianapolis 
Reorganization  Advanced 

Plans  for  the  reorganization  of  the 
Indianapolis  Street  Railway  have  been 
approved  by  Indianapolis  members  of 
the  Security  Owners'  Protective  Com- 
mittee and  copies  have  been  sent  to 
other  members  of  the  committees  for 
consideration  and  approval.  Indorse- 
ment of  the  proposal  by  the  full  mem- 
bership is  expected  before  July  1. 

The  new  reorganization  plan,  as  re- 
cently reported  in  Electric  Railway 
Journal  News,  would  scale  down  the 
present  outstanding  securities  from  $18,- 
881,000  to  $10,134,000,  and  reduce  the 
fixed  charges  from  $811,614  annually  to 
$459,200. 

The  plan  also  contemplates  recon- 
struction of  much  of  the  company's 
trackage,  purchase  of  338  new  street 
cars,  gasoline  buses  and  trolley  buses, 
which  would  be  paid  for  out  of  the  com- 
pany's earnings  or  through  issuance  of  first 


mortgage  bonds  that  would  assume  priority 
over  all  other  securities. 

Approximately  $1,300,000  will  be  in- 
vested in  the  new  company  by  the  pres- 
ent holders  of  junior  securities.  It  also 
is  probable  that  $2,000,000  of  first  mort- 
gage open-end  bonds  will  be  issued  if 
it  becomes  advisable  or  necessary  to  do 
so.  The  bonds,  however,  will  not  be  is- 
sued in  exchange  for  securities  of  the 
present  company. 

Enough  securities  already  have  been 
deposited  with  the  committees  to  insure 
the  success  of  the  plan.  The  name  of 
the  reorganized  company  would  be  In- 
dianapolis  Railways,   Inc. 


Modified  Toledo  Grant 

(.Continued  from  Page  378) 

^  The  power  contract  with  the  Toledo 
Edison  Company,  extending  to  Feb.  1. 
1941,  is  continued  in  the  renewal.  The 
rate  is  1.25  cents  per  kilowatt  hour. 

Under  the  memorandum  of  agreement 
by  which  amortization  was  postponed 
on  Feb.  1,  it  was  agreed  that  half  of 
the  $812,500  of  notes  given  in  July, 
1928,  when  the  bus  ordinance  was  made 
effective,  evidencing  current  obligations, 
will  b.e  cancelled  by  the  interests  holding 
the  bonds. 

Prospects  point  to  the  renewal  ordi- 
nance having  the  support  of  general  busi- 
ness interests,  the  press  and  most  civic 
organizations. 


Local  Bus  Service  by 
Interurban 

The  Indianapolis  &  Southeastern 
Railroad  has  introduced  local  bus  serv- 
ice between  Aurora,  Ind.,  and  Cincin- 
nati, Ohio,  replacing  electric  railway 
operations  abandoned  last  winter  by  the 
Cincinnati,  Lawrenceburg  &  Aurora 
Electric  Railway.  The  new  bus  schedule 
provides  ten  round  trips  daily,  serving 
the  intermediate  towns  of  Lawrence- 
burg, Elizabethtown,  Cleves,  Zion,  Mack 
and  Cheviot.  The  local  service  between 
Cincinnati  and  Aurora  is  in  addition  to 
the  company's  through  service  from 
Cincinnati  to  Bates,  Greensburg,  Shelby- 
ville    and    Indianapolis.      Two    new    21- 


passenger  city  tyi5e  Dodge  motor 
coaches  have  been  purchased  by  the  In- 
dianapolis &  Southeastern  for  service  on 
its  Cincinnati  suburban  line  serving 
Fernbank,  Cleves  and  Hooven,  Ohio,  in 
conjunction  with  the  Cincinnati  Street 
Railway. 


The  Business  Outlook 

THE  swift,  sweeping  reversal  of 
psychology  in  world  security  and 
commodity  markets  has  suddenly  ex- 
posed the  paralyzing  doubt  and  defla- 
tionist dogma  that  have  dominated 
and  unduly  prolonged  this  depression. 
This  surge  of  speculative  sentiment 
in  the  past  week  swamps  the  slow, 
stagnant  statistics  of  business  activity 
with  steel,  carloadings  and  even  check- 
transactions  sagging  under  summer 
slackness.  But  prices  have  become 
the  key  to  recovery,  and  the  scramble 
to  get  on  the  bus  is  likely  to  leave 
business  indicators  behind  for  a  while, 
unless  the  overloaded  vehicle  tries  to 
take  the  steep  hill.  In  short,  Ameri- 
can business  appears  to  be  bound  back 
to  the  high  road  from  its  deflation 
detour.  All  that  is  needed  now  is  a 
little  financial  free-wheeling. 

— The  Business  Week. 


Well  Diversified 
Programs  Arranged 
for  Mid -West  Meet 

Announcement  has  been  made  of  the 
program  for  the  business  sessions  of  the 
meeting  of  the  Mid- West  Electric  Rail- 
way Association  and  the  Mid-West 
Claim  Agents  Association  at  the  Brown 
Palace  Hotel,  Denver,  Col.,  July  16  and 
17.  The  meeting  will  be  opened  at  9:30 
a.m.  on  July  16  by  President  C.  A. 
Semrad.  Mayor  Begole  will  welcome 
the  delegates.  Following  Mr.  Semrad's 
response  two  papers  are  on  the  program: 
"What  Mass  Transportation  Means  to 
a  City,"  by  Charles  Gordon,  managing 
director  of  the  American  Electric  Rail- 
way Association,  and  "Psychology  of 
Employee  Relation,"  by  F.  G.  Buflfe, 
vice-president  in  charge  of  operations, 
Kansas  City   Service   Company. 

At  1  p.m.  there  will  be  round-table 
luncheons  of  the  equipment  section  and 
the  claims  association  and  one  for  the 
consideration  of  general  topics.  The 
sponsors  are  R.  W.  Bailey,  M.  B. 
Bracken  and  Robert  P.  Woods.  The  claims 
luncheon  topic  is  "Standardization  of 
Claims  Statistics,"  by  C.  I.  Carr. 

The  afternoon  topic  of  the  Claims  .-\s- 
sociation  is  "Claim  Policies,"  a  discus- 
sion in  which  it  is  expected  all  members 
will  participate. 

The  session  on  July  17  will  convene 
at  9:30  a.m.  The  topics  are  "Merchan- 
dising and  Advertising  Transportation," 
"Street  Traffic  Problems,"  and  "Field 
Tap  Control  by  Use  of  Resistors  and 
Its  Effect  Upon  Speed  and  Motors." 
The  speakers  are  Lawrence  Wingerter, 
Des  Moines  Railway;  F.  C.  Lynch,  direc- 
tor Kansas  City  Safety  Council,  and 
.\.  P.  Cox,  General  Electric  Company. 
.At  the  morning  session  there  will  be  an 
address  by  M.  E.  Simonds,  commercial 
vice-president  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company. 

.\t  the  joint  luncheon  the  topic  will 
be  "Safety,  Speed,  Service,"  by  C.  A. 
Porter,  vice-president  and  general  man- 
ager, Omaha  &  Council  Bluffs  Railway. 

.After  the  luncheon  session  the  topic 
will  be  "Lip  to  the  Minute  Trolley  Bus 
Construction  and  Operation,"  by  C.  G. 
Guernsey,  automotive  division  of  the 
J.  Ci.  Brill  Compan)-. 

Other  topics  are: 

"Operating  Features  and  Problems  of 
Trolley  Buses." 

"Trolley  Bus  in  Smaller  City  Oper- 
ation." 

These  topics  will  be  presented  respec- 
tively by  E.  A.  West,  general  manager 
Utah  Light  &  Traction  Company,  and 
A.  T.  Lewis,  manager  of  transportation 
department  Central  Illinois  Electric  & 
Gas  Company,  Rockford. 

Since  Denver  is  in  many  respects  a 
show  city,  an  elaborate  program  of  en- 
tertainment has  been  arranged.  This 
includes  sightseeing  trips,  luncheon  nnd 
bridge,  banquet  and  danc  and  special 
reception  for  the  ladies. 
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Rerouting  in  Business  Distria 
Essential 

Answering  the  criticism  of  downtown 
business  men  who  have  objected  to  his 
suggestions  that  certain  lines  of  the  St. 
Louis  Public  Service  Company  entering 
the  downtown  district  of  St.  Louis,  Mo., 
should  be  rerouted,  R.  F.  Kelker,  Jr.,  trans- 
portation adviser  of  the  St.  Louis  transpor- 
tation survey  commission,  in  a  memorandum 
presented  to  the  aldermanic  committee  now 
studying  the  report,  lias  defended  his 
recommendations.  He  said  that  it  must  be 
remembered  that  in  supplying  transporta- 
tion to  a  business  district,  all  of  the  street 
cars  necessary  to  meet  traffic  demands  of 
the  district  cannot  be  routed  over  a  few 
tracks  in  the  district  or  traffic  congestion, 
and  eventually  stagnation,  will  result.  He 
contended  that  the  changes  suggested  in 
the  report  will  provide  more  convenient 
and  easier  ingress  to  and  agress  from  the 
downtown  district  and  will  check  decen- 
tralization of  the  business  district. 


Egyptian  System  Tied  to 
Illinois  Traction 

The  Illinois  Commerce  Commission 
has  approved  the  transfer  to  the  Egyp- 
tian Motor  Lines,  Inc.,  of  all  of  the  bus 
lines,  certificates  of  convenience  and 
necessity  of  the  defunct  Rtrvptian  Trans- 
portation System,  Inc.  The  new  com- 
pany will  operate  a  SOO-niile  network  of 
bus  lines  in  northern,  central  and 
southern  Illinois.  Recently  the  prop- 
erty of  the  Egyptian  Transportation 
Systpni  was  sold  at  foreclosure  for 
$160  000  to  representatives  of  the  North 
American  Powei-  &-  Light  Company.  It 
is  anticipated  that  the  newly  formed 
Egyotian  Motor  Lines,  Inc..  will  oper- 
ate in  close  co-operation  with  the  Illinois 
Traction  System,  Illinois  Power  &  Light 
Corporation  and  other  companies  affili- 
ated with  the  North  American  Power  & 
Light  Company. 


Maryland  Measures  Subject 
to  Referendum 

The  bill  passed  at  the  recent  session 
of  the  Maryland  Assembly  and  signed 
by  Governor  Ritchie  exempting  the 
Washington,  Baltimore  &  Annapolis 
Electric  Railroad,  now  in  receivership, 
from  the  payment  of  taxes  during  the 
next  two  years  will  have  to  be  approved 
by  the  voters  before  it  can  become  ef- 
fective. It  will  be  impossible  for  the 
voters  to  act  on  the  subject  until  the 
Congressional  election  in  1932.  In  the 
meantime,  the  law  will  be  inoperative. 
Passage  of  the  bill  was  sought  as  a 
means  of  helping  to  keep  the  line  in 
service.  Numerous  other  economies 
have  been  effected.  Opponents  of  the 
measure  have  filed  with  the  secretary  of 
state  a  referendum  petition  containing 
the  required  number  of  signatures  and 
the  measure  must  now  be  placed'  on  the 
ballot  at  the  next  election.  Filing  the 
petition  prevents  the  law  from  becom- 
ing effective  pending  action  by  the 
voters. 

Similarly,  a  petition  has  been  filed 
with  the  secretary  of  state  for  a  referen- 
dum on  the  bill  passed  by  the  last  ses- 
sion of  the  General  Assembly  requiring 
taxicabs  in  all  cities  of  more  than  50,000 
inhabitants  to  be  equipped  with  meters 
and   carry   liability   insurance,   and   also 


placing  them  under  the  regulation  of 
the  Public  Service  Commission.  The 
petition  will  have  the  effect  of  keeping 
the  law  from  becoming  operative  unless 
it  is  approved  by  a  majority  of  the 
voters.  The  law  was  to  become  effective 
on  June  1,  but  was  not  to  be  enforced 
until  Jan.  1,  1932.  Under  the  referendum 
law,  the  voters  cannot  act  upon  the 
measure  until  the  Congressional  elec- 
tion in   1932. 


Financial  News 


Louisville,  Ky. — The  Louisville  Rail- 
way handled  a  very  excellent  volume  of 
business  during  May.  Attendance  at 
the  spring  racing  season  here,  which 
opened  on  May  2  and  closed  on  May  23, 
ar.d  included  the  Kentucky  Derby  on 
May  16,  was  smaller  than  for  the  banner 
years,  but  this  year  more  people  used 
the  street  cars  than  last  year.  Excel- 
lent traffic  arrangements  prevailed  on 
Derby  Day,  making  it  possible  for  the 
street  cars  to  make  excellent  time.  Im- 
mediately after  the  Derby,  the  fifth 
race,  thousands  started  to  leave  but  a 
steady  line  of  street  cars  moved  into 
position  to  load  and  traffic  was  handled 
with  a  minimum  of  delay  with  excellent 
co-operation  on  the  part  of  the  police 
department.  Prior  to  the  completion 
of  the  Fourth  Street  underpass  beneath 
the  tracks  of  the  Southern  Railroad  and 
Louisville  &  Nashville  Railroad,  com- 
pleted a  year  ago,  street  cars  frequently 
became  bunched  at  this  intersection. 
-♦■ 

Iowa  City,  la. — A  decree  for  the  sale 
of  the  assets  of  the  Iowa  City  Railway 
has  been  issued  by  Judge  Harold  Evans, 
with  Aug.  1  set  as  the  date  for  consid- 
eration of  bids. 


Regulation  and  Legal 


Tallahassee,  Fla.— The  State  Senate' on 
June  23  defeated  a  bill  that  would  have 
made  the  tax  on  gasoline  in  Florida 
8  cents  a  gallon.  The  measure,  spon- 
sored by  the  administration,  proposed 
an  excise  tax  of  2  cents  a  gallon  in 
addition  to  the  6-cent  tax  prevailing. 


The  P.R.T.  Dividend 

"IXT'HILE  it  is  true  that  the  abro- 
Vt  gation  of  the  Mitten  Manage- 
ment contract,  the  cancellation  of  the 
Mitten  Building  lease,  the  substitu- 
tion of  one  requiring  a  lower  rental 
and  other  changes  resulting  from  the 
McDevitt  adjudication  and  the  agree- 
ment following  that  judgment  have 
placed  additional  financial  resources 
at  the  disposal  of  the  directors  of  the 
Philadelphia  Rapid  Transit  Company, 
the  period  of  their  control  has  been 
too  short  for  a  final  determination  of 
the  precise  financial  status  of  the 
corporation.  It  is  to  be  noted  that 
the  announcement  is  that  the  dividend 
has  •  been  "deferred,"  not  "passed," 
hence  the  shareholders — and  this  in- 
cludes, although  indirectly,  the  em- 
ployees of  the  P.R.T. — may  be  justi- 
fied in  hoping  that  the  dividend  pay- 
ments have  only  been  postponed  and 
will  be  made  at  a  later  date. 

— Philadelfhia   Public   Ledger. 


Richmond,  Va. — Governor  Pollard  is 
being  deluged  with  requests  urging  ap- 
pointment of  specified  individuals  to  his 
proposed  commission  to  study  problems 
of  bus  and  truck  taxation,  and  the 
motor  vehicle  laws  in  general.  The  ex- 
ecutive said  that  he  might  alter  his  plan 
because  of  the  difficulty  of  finding  a 
commission  entirely  free  from  prejudice, 
and  that  instead  he  might  have  heads 
of  the  motor  vehicle,  highway,  tax  and 
finance  departments  of  the  State  hold 
hearings  at  which  proponents  and  op- 
ponents of  motor  bus  transportation 
might  be  heard. 

-♦- 

Buffalo,  N.  Y.— The  State  Court  of 
Appeals  has  denied  the  International 
Railway  permission  to  appeal  from  the 
ruling  that  it  must  pay  for  the  cost  of 
repaving  abandoned  track  areas.  The 
decision  covers  only  the  tracks  and 
pavement  in  Best  Street  between  Elm 
and  Genesee  Streets.  The  Interna- 
tional took  the  position  that  it  was  will- 
ing to  remove  rails  from  streets  on 
which  it  has  obtained  permission  to 
abandon  service,  but  that  it  should  not 
be  required  to  repave  track  areas. 
-♦- 

Winnipeg,  Man. — The  Winnipeg  Elec- 
tric Company  has  informed  the  city  fi- 
nance committee  of  its  inability  to  pay 
the  5  per  cent  gross  earnings  tax  on  its 
railway  for  1931.  In  turn,  the  committee 
instructed  the  city  solicitor  to  ascertain 
whether  the  company  intended  to  dis- 
continue rights  and  privileges  enjoyed 
under  the  franchise  agreement,  and  the 
company  replied  that  it  intended  to  pay 
1930  indebtedness,  but  financial  condi- 
tion of  the  tramway  prevented  it  from 
meeting  this  year's  obligations. 

.4. 

Harrisburg,  Pa. — The  new  motor  and 
tractor  bills,  and  a  measure  taking  over 
300  miles  of  second  and  third-class  city 
streets  on  main  State  highways  by  the 
Highway  Department  were  approved  on 
June  23  by  Governor  Pinchot.  The 
motor  code  is  effective  Aug.  1.  It  em- 
powers Philadelphia,  Pittsburgh  and 
Scranton  to  enact  ordinances  for  the 
impounding  of  automobiles  parked  con- 
trary to  their  regulations.  Under  the 
new  act,  storage  garages  can  be  desig- 
nated as  pounds.  The  municipal  ordi- 
nances must  fix  specific  towing  and 
storage  charges.  The  ow-ner  of  an  im- 
pounded vehicle  must  be  notified  within 
twelve  hours  that  the  vehicle  has  been 
impounded. 

-f 

Oklahoma  City,  Okla.— The  City 
Council  has  voted  down  a  motion  to  file 
suit  before  the  Corporation  Commission 
against  the  Oklahoma  Railway  asking 
for  a  reduction  of  fares.  Kent  Shartel, 
for  the  company,  stated  that  the  com- 
panv  is  entitled  to  a  profit  of  approxi- 
matelv  $900,000  a  year,  but  that  last 
vear  the  return  was  negligible. 

New  York.  N.  Y. — The  detailed  re- 
port of  the  Transit  Commission's  engi- 
neers and  accountants  on  valuation  of 
B.-M.T.  and  Interborough  Rapid 
Transit  properties  to  be  included  in  a 
unification  plan,  both  on  original  cost 
and  reproduction  cost  bases,  was  made 
public  on  June  20.  It  was  embodied  in 
a  518-page  printed  volume  containing 
hundreds  of  tables,  charts  and  financial 
statements  relating  to  both  companies 
and  showed  in  minute  detail  how  the 
statutory  reproduction  cost  of  $503,540.- 
205,  marking  the  maximum  price  which 
the  city  can  pay  for  the  properties  under 
the   Public  Service   Law.  was  fixed. 
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Commission  Counsel 
Explains  New  York's 
New  Motor  Bus  Law 


Xew  York  State's  new  law  governing  the 
operation  of  bus  lines  was  explained  in  an 
address  delivered  on  June  10  by  Col. 
Charles  G.  Blakeslee,  counsel  to  the  Public 
Service  Commission,  before  the  New  York 
State  Conference  of  Mayors,  in  session 
in  Glens  Falls.  Colonel  Blakeslee  ex- 
plained that  the  new  statute  has  clearly 
defined  the  commission's  authority  and 
eliminated  uncertainty  that  existed  previ- 
ously. 

Colonel  Blakeslee  said  the  authority  of 
the  commission  in  the  past  has  been  so 
indefinite  that  it  urged  upon  the  Legisla- 
ture year  after  year  the  necessity  of  some 
law  which  would  fix  proper  jurisdiction 
and  control,  but  that  for  one  reason  or 
another  no  bus  bill  became  a  law  until  the 
passage  of  the  act  which  as  Chapter  531 
became  effective  on  April  21  of  this  year. 

So  far  as  the  new  1931  law  affects  the 
powers  of  local  authorities  in  controlling 
bus  operation,  the  act  confirms  many  rul- 
ings and  regulations  previously  made  by 
the  commission  in  the  absence  of  statute. 
In  addition,  it  makes  certain  radical 
changes,  the  principal  one  being  that  a 
distinction  is  made  between  bus  lines  oper- 
ating in  a  single  municipality  and  those 
operating  over  routes  which  servo  two  or 
more  communities.  No  changes  are  made 
in  existing  law  relative  to  operation  within 
the  confines  of  one  municipality,  the  local 
authorities  being  confirmed  in  their  jurisdic- 
tion over  such  lines,  but  as  to  the  longer 
lines  the  new  procedure  is  provided. 

In  the  past  where  a  bus  line  was  pro- 
jected to  furnish  service  between  communi- 
ties, and  secured  the  necessary  local  con- 
sents from  a  majority  of  the  communities, 
the  entire  project  might  have  to  be  aban- 
doned if  a  single  community  refused  its 
consent.  Under  the  operation  of  the  new 
law  this  cannot  happen. 

The  new  law,  said  Colonel  Blakeslee, 
permits  the  commission  to : 

1.  Supervise  omnibus  corporations ;  in- 
spect and  examine  their  equipment ;  require 
reports  of  accidents  and  investigate  tlie 
same ;  prescribe  rules  and  regulations  for 
operations  and  for  safe  and  adequate  equip- 
ment. 

2.  Require  filing  of  annual  reports ;  the 
furnishing  of  such  information  as  at  any 
time  is  necessary ;  prescribe  the  methods 
and  form  of  keeping  books  and  accounts ; 
and  when  engaged  in  other  or  additional 
business,  to  keep  separate  accounts. 

3.  Fix  just  rates  and  prescribe  rules  for 
the  printing,  filing  and  publishing  of  tariff 
schedules  ;  hold  investigations  and  hearings 
and  suspend  proposed  rates  and  fix  tem- 
porary rates  when  necessary. 

4.  Approve  the  issue  of  stocks,  bonds, 
notes  and  other  securities  of  a  bus  cor- 
poration, and  permit  the  issuance  of  securi- 
ties for  reimbursement  of  treasury  during 
a  ten-year  period ;  authorize  the  reorganiza- 
tion of  bus  corporations  and  approve  agree- 
ments for  the  same. 


Free  Rides  in  EI  Paso 

Free  transportation  on  cars  and  buses  of 
the  EI  Paso  Electric  Company  has-  been 
offered  for  the  past  four  years  by  the 
Popular  Goods  Company,  EI  Paso,  Tex., 
to  induce  customers  to  attend  the  opening 
day  of  the  anniversary  sale.  Gratifying 
results  have  always  followed.  The  store 
began  its  29th  anniversary  sale  on  May  29, 
and  passengers  on  all  inbound  cars  and 
buses  rode  free  as  its  guests  between  8 
and  10  a.m. 


The  power  plant  switch  was  pulled  for 
30  second  intervals  before  and  after  the 
two-hour  period.  Operators  counted  all  in- 
bound passengers,  keeping  a  separate  tally 
for  children  and  adults.  All  those  visiting 
the  store  after  reaching  downtown  El  Paso 
received  a  coupon  good  for  a  return  trip, 
and  these  were  honored  up  to  8  p.m.  on 
the  day  issued.  These  coupons  were 
punched  once  for  adults  and  twice  for 
children,  and  operators  turned  them  in  with 
their  trip  sheets. 

The  plan  was  advertised  both  by  EI  Paso 
Electric  Company  and  the  Popular  Dry 
Goods  Company.  In  addition  to  news- 
paper advertising,  the  El  Paso  Electric 
Company  announced  the  event  in  dashboard 
posters  and  operators  told  all  inbound  pas- 
sengers who  rode  during  the  two-hour  pe- 
riod that  they  were  guests  of  the  Popular 
Dry  Goods  Company.  The  opening  day  of 
the  sale  was  marked  by  an  unusually  large 
turnover,  and  earnings  on  the  street  cars 
and  buses  showed  a  gain  over  receipts 
during  normal  operation. 


Chicago  Rapid  Transit  Com- 
pany Re'wards  Long  Service 

Diamond  studded  pins,  emblematic  of 
their  long  and  faithful  service  to  the 
public,  have  been  awarded  to  44  addi- 
tional employees  of  the  Chicago  Rapid 
Transit  Company  who  have  rounded  out 
35  years  of  continuous  service  with  the 
"EI"   lines.     This   makes   a  total   of   103 


Freight  Ouster  Contested 

The  reply  of  the  Cincinnati  &  Lake  Erie 
Railroad  to  the  suit  of  the  city  of  Spring- 
field, in  which  the  ouster  of  the  company 
from  the  city's  streets  is  sought,  was  filed 
at  Springfield,  Ohio,  on  June  24,  in  Com- 
mon Please  Court.  The  answer  challenges 
the  right  of  the  municipality  to  enact  any 
legislation  which  would  prevent  the  inter- 
urban  company  from  carrying  on  its  inter- 
state and  intrastate  freight  and  passenger 
btisiness,  and  holds  that  the  action  of  the 
city  in  adopting  an  ouster  resolution  was 
illegal.  The  developments  of  June  24  were 
another  step  in  the  controversy  between 
the  city  and  the  company  over  the  opera- 
tion of  freight  trains  through  the  city. 
The  city  has  sought  to  limit  such  freight 
train  operation  to  a  motor  and  two  trailers, 
but  the  company  insists  that  it  has  the 
legal  right  to  move  as  many  as  six  cars. 


Test  New  York  City's  New 
Subway  Cars 

Twenty  of  the  300  cars  purchased  by  the 
Board  of  Transportation,  city  of  New 
York,  have  been  delivered  to  South  Brook- 
lyn to  the  tracks  of  the  B.-M.T.  system 
for  a  test  prior  to  operation  on  the  city's 
new  subway  now  under  negotiation  for 
operation  in  unified  service  with  the  exist- 
ing rapid  transit  lines,  privately  quoted. 

The  new  equipment  will  be  tested  on  the 
rails  of  the  B.-M.T.  system  during  the 
summer  under  the  observation  of  engineers 


Vice-President  Fallon  (extreme  right)  presenting  a  35-year  service  pin  to  M.  J.  Feron, 
in  the  presence  of  (left  to  right)  Otto  P.  Hintze  and  Frank  L.  Baxter,  who  also 
received  this  award 


Rapid  Transit  employees  who  have 
been  with  the  company  35  years  or 
more,  with  an  aggregate  service  record 
of  3,405  years.  Many  of  these  "El" 
veterans  date  their  entrance  into  the 
transportation  industry  to  the  time  of 
the  World's    Fair   in   1893. 

Other  jeweled  badges  significant  of 
long  service  have  been  presented  to  55 
additional  employees  who  completed  30 
years  of  service;  85  who  finished  25 
years  with  the  company,  and  123  who 
passed  the  twenty  year  mark.  This 
makes  a  total  of  1,194  employees  who 
have  been  in  "EI"  service  twenty  years 
or  more. 
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of  the  Board  of  Transportation,  the  Ameri- 
can Car  &  Foundry  Company,  which  built 
the  cars,  by  officials  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  which 
supplied  and  installed  the  motors  and  con- 
trols, and  also  by  experts  of  the  B.-M.T. 
Company. 

The  City  of  New  York  has  agreed  to 
pay  the  B.-M.T.  Company  20  cents  for  each 
car-mile  operated  without  passengers,  and 
when  the  cars  are  to  carry  passengers  as 
part  of  the  test,  the  charge  will  be  auto- 
matically cancelled  for  the  mileage  oper- 
ated with  revenue  paying  passengers. 

The  cars  were  described  in  detail  in 
Electric  Railway  Journal  for  June,  1931. 


Eflfort  Made  to 
Recast  Seattle 
Purchase  Terms 

Negotiations  for  an  ajgreement  whereby 
the  annual  principal  payment  of  the  Seat- 
tle Municipal  Street  Railway  purchase 
bonds  would  be  substantially  reduced  have 
been  resumed  by  members  of  the  City 
Council.  They  are  in  conference  with 
J.  F.  McLaughlin,  president  of  the  Puget 
Sound  Power  &  Light  Company,  who  has 
declared  his  purpose  to  co-operate  in  solv- 
ing the  problem  of  the  railway  in  a  way 
"fair  to  our  security  holders  as  well  as 
to  the  general  public." 

The  terms  of  the  contract  under  which 
the  city  took  over  the  local  railway  lines 
of  the  power  company  calls  for  annual 
payments  of  $833,000  a  year.  Approxi- 
mately $8,006,000  remains  unpaid  of  the 
purchase  price  of  $15,000,000.  A  two-year 
moratorium  under  which  the  1929-1930 
payments  were  deferred  will  expire  next 
March.  Virtually  no  funds  have  been  ac- 
cumulated to  meet  the  pa)-ments  due  then. 
It  is  understood  that  city  officials  want 
bondholders  to  accept  30i-year  refunding 
bonds  for  the  twelve-year  bonds  originally 
issued  to  pay  for  the  street  railway  prop- 
erty. This  would  reduce  the  amount  of  the 
remaining  installments  on  the  purchase 
price  from  $833,000  to  $300,000  a  year. 
Pending  arrangements  for  refunding,  city 
officials  hope  to  secure  an  extension  for 
another  year  of  the  two-year  moratorium 
which  ends  next  March. 


General 


Central  New  York 
Interurbans  Sold 

Service  on  the  Rochester  &  Syracuse 
Electric  Railway  is  scheduled  to  be  dis- 
continued. The  line,  the  last  remaining 
interurban  road  to  enter  the  city  of  Roch- 
ester, was  sold  to  the  Rochester  &  Syra- 
cuse Liquidating  Corporation,  composed  of 
bondholders,  for  $115,000  at  a  foreclosure 
sale  in  Syracuse  on  June  \\.  Supreme 
Court  Justice  Lewis  has  confirmed  the 
sale.  The  only  step  necessary  to  aban- 
donment is  confirmation  of  the  sale,  under 
similar  conditions,  of  the  interurban  rail- 
way connecting  SjTacuse  and  Oswego,  the 
Syracuse,  Lake  Shore  &  Northern.  This 
road,  too,  if  Justice  Smith  confirms  its 
sale,  will  discontinue.  The  lines  connect 
3  miles  from  Syracuse.  On  June  24  the 
Oswego  Motor  Bus  Lines  was  reported 
ready  to  supply  this  service. 

When  the  Rochester  and  Syracuse  line 
is  abandoned,  the  Eastern  Greyhound  Bus 
lines  will  open  service  over  the  same  route. 
The  bus  company  has  obtained  the  neces- 
sary franchises  from  cities  and  towns  along 
the  way,  but  awaits  a  grant  from  the  State 
Public  Service  Commission.  No  opposi- 
tion is  expected. 

Another  unit  in  the  original  Beebe  elec- 
tric railway  system,  the  Auburn  &  North- 
em  Railroad,  connecting  .\uburn  and  Port 
Byron,  is  also  scheduled  for  early  sale 
under  mortgage  foreclosure  proceedings. 
Richard  T.  Anderson  of  Auburn,  is  referee 
in  that  foreclosure,  involving  bond  obliga- 
tions of  $230,000  and  defaulted  interest. 

When  these  lines  cease  operations,  in- 
terurban electric  railway  service  in  so  far 
as  the  Rochester  and  Syracuse  territory  is 
concerned,  will  have  become  a  matter  of 
history. 


Baltimore,  Md. — So  heavy  has  been 
the  demand  for  this  year's  Baltimore 
street  railway  and  bus  directory,  issued 
by  the  United  Railways  &  Electric 
Company,  that  the  company  has  found 
it  necessarv  to  print  a  second  edition. 
The  first  edition  of  10,000  was  com- 
pletely exhausted. 

St.  Louis,  Mo. — Two  negroes  have 
confessed  to  the  police  that  they  par- 
ticipated in  four  holdups  of  street  cars 
on  the  Kirkwood-Ferguson  division  of 
the  St.  Louis  Public  Service  Company 
in  recent  weeks. 

■t- 

Pittsburgh,  Pa. — The  Transportation 
Department  of  the  Pittsburgh  Railways 
is  conducting  a  carhouse  accident  preven- 
tion competition  against  its  own  monthly 
record  for  1930.  Each  month  a  14x22-in. 
bulletin  is  posted  at  all  carhouses  show- 
ing the  winner  for  the  preceding  month. 
At  the  close  of  the  year  a  bronze  plaque 
will  be  awarded  to  the  carhouse  making 
the  best  record. 

Seattle,  Wash. — Urging  that  the  city 
light  department  act  at  once  to  take 
over  from  the  Puget  Sound  Light  & 
Power  Company  the  balance  of  the 
electrical  load  still  carried  by  the  com- 
pany for  the  operation  of  the  Municipal 
Railway,  Councilman  Nichols,  new  head 
of  the  Council  Finance  Committee,  told 
his  fellow  members:  "We  may  as  well 
face  this  responsibility  first  as  last." 
Negotiations  have  been  under  way  for 
several  months,  but  appraisers  for  the 
city  and  the  company  have  been  unable 
to  agree  upon  a  third  member  to  serve 
as  a  disinterested  party  in  fixing  the 
price  to  be  paid  for  substations  to  be 
acquired  from  the  power  company, 
•f 

Baltimore,  Md. — The  United  Railways 
&  Electric  Company  has  sent  one  of  its 
new  cars  to  Brooklyn,  N.  Y.,  for  tests 
under  the  supervision  of  the  Presidents' 
Conference  Committee  of  the  A.E.R.A. 
■f 

Camden,  N.  J. — .\ddressing  the  Cam- 
den Chamber  of  Commerce,  Agnew  T. 
Dice,  president  of  the  Reading  Railroad, 
said  that,  in  his  opinion,  the  greatest 
need  of  South  Jersey  is  co-ordinated 
transportation.  Earnest  work  is  being 
done  in  the  consideration  of  unification 
plans,  he  said.  The  Board  of  Public 
Utility  Commissioners  is  making  an  in- 
tensive study  of  the  problem  by  order  of 
the  Legislature. 

-f 

Toronto,  Ont. — Citizens  are  respond- 
ing to  the  invitation  of  the  Toronto 
Transportation  Commission,  operating 
the  local  city-owned  rail  and  bus  lines, 
to  visit  the  Hillcrest  properties,  the 
garage  and  the  Danforth  carhouse  on 
June  27,  the  first  day  of  the  T.T.C. 
Open-House  Week. 
■f 

Long  Beach.  CaL — Dogs  used  as  eyes 
for  blind  persons  will  be  permitted  on 
Pacific  Electric  Railway  cars  without 
charge  as  the  result  of  a  ruling  by  the 
company  approved  by  the  Railroad  Com- 
mission. "The  company's  former  rule 
barred  other  than  lap  dogs  from  the  cars, 
but  at  the  instance  of  Charles  Brown, 
blindhigh  school  youth  of  Long  Beach, 
who  is  led  to  and  from  school  by  a  large 
shepherd  dog,  the  rule  has  been  modified. 


Youngstown,  Ohio  —  Harry  Engle, 
former  street  railway  commissioner,  ad- 
mitted in  Common  Pleas  Court  here  on 
June  19  that  he  had  threatened  John 
T.  Harrington,  former  president  of  the 
Pennsylvania-Ohio  Power  &  Light  Com- 
pany. Mr.  Engle  contended  that  offi- 
cials who  were  connected  with  the 
Pennsylvania-Ohio  Company  before  it 
merged  with  the  Ohio  Edison  last  year, 
owed  him  more  than  $200,000  on  a  con- 
tract made  when  Mr.  Engle  became 
street  railway  commissioner  eight  years 
ago.  Mr.  Engle  was  on  the  stand  for 
four  hours  under  cross-examination  by 
counsel  for  County  Prosecutor  Ray  L. 
Thomas,  on  trial  for  blackmail. 


BOOK  REVIEW 


Another  Able  Contribution 
to  the  Literature  of  Business 

"Policy  and  Ethics  in  Business,'*  Charles 
F.  Taeusch,  managing  editor  "Harvard 
Business  Review,"  associate  professor  of 
business  ethics  Graduate  School  of  Busi- 
ness Administration,  Harvard  tJniversity. 
McGraw-Hill  Book  Company.  624  pages, 
»6. 

Mr.  Taeusch  has  presented  a  scholarly 
discussion  of  the  major  problem  of  busi- 
ness, but  wherever  the  work  has 
deviated  from  philosophy,  it  has  fallen 
short  of  coming  to  grips  with  the  prob- 
lems of  business.  In  fact,  the  author 
discusses  only  the  principles  of  busi- 
ness. He  makes  no  attempt  to  solve 
them. 

Full  consideration  is  given  to  policies 
and  ethics  under  conditions  that  exist. 
As  the  author  sees  it,  business  facts  are 
not  separable  from  the  social  texture  into 
which  they  are  woven,  and  the  social 
texture  in  turn  can  be  fully  appreciated 
only  by  an  understanding  of  the  physi- 
cal conditions  which  support  it. 

From  a  study  of  the  relation  of  busi- 
ness to  the  church,  it  becomes  ap- 
parent that  the  conduct  of  business  was 
at  first  governed  by  the  church  and  then 
by  the  state,  a  condition  from  which  it 
i-  now  breaking  away,  .\mong  the  ques- 
tions which  the  author  propounds  is: 
"Has  American  business  developed  a 
sufficient  sense  of  responsibility  to  be 
free  to  regulate  itself?"  And  to  this  end 
he  discusses  among  other  things  the  re- 
lated subjects  of  price  cutting,  recipro- 
cal buying,  trade  piracy,  misrepresenta- 
tion, advertising,  cancelation  of  con- 
tracts, limitation  of  production  and  com- 
mercial arbitration. 

The  chapter  on  advertising  deserves 
more  than  a  passing  note.  In  it,  no  at- 
tempt has  been  made  to  develop  the 
science  of  advertising.  Rather  has  the 
purpose  been  to  present  the  ethical  prob- 
lems of  advertising  in  their  relatioiiship 
to  the  general  problems  of  business 
ethics.  This  method  of  presentation 
holds  true  of  the  other  subjects  con- 
sidered, but  the  subject  of  advertising 
appears  to  be  put  a  little  more  con- 
cretely than  some  others,  if  the 
reviewer's  observation  is  not  biased  by 
his  own  predeliction  for  the  considera- 
tion of  this  particular  subject. 

On  the  whole,  the  book  is  an  im- 
portant contribution  to  the  growing 
volume  of  well-considered  literature 
which  is  helping  to  put  business  into  the 
category  of  the  professions. 
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Prospects  for  London 

Unification  Improved 


During  May  the  prospects  of  the  Lon- 
don passenger  transport  bill  brightened 
considerably.  This  bill,  as  previously 
reported,  is  promoted  by  the  Ministry 
of  Transport  on  behalf  of  the  Govern- 
ment to  establish  a  public  board  which 
is  to  take  over  and  carry  on  all  pas- 
senger transport  services  in  the  London 
traffic  area.  -As  also  previously  reported, 
the  Underground  group,  including  the 
London  General  Omnibus  Company, 
agreed  early  in  May  to  terms  whereby 
their  stockholdings  would  be  exchanged 
for  stock  issued  by  the  new  statutory 
board.  The  next  development  of  im- 
portance was  announced  later  on  in 
May  to  the  joint  committee  of  both 
Houses  of  Parliament  which  has  been 
examining  the  bill  and  hearing  witnesses. 
This  was  that  an  agreement  has  been 
reached  between  the  promoters  (which 
means  the  Government)  and  the  four 
main-line  railways  of  the  country  as  to 
their  London  suburban  traffic.  It  was. 
of  course,  felt  that  there  could  be  no 
complete  unification  and  co-ordination 
of  London  passenger  traffic  unless  the 
suburban  business  of  the  trunk  railways 
was  included.  This  agreement  provides 
for  pooling  the  passenger  receipts  of 
the  new  statutory  board  and  of  the 
suburban  passenger  services  of  the  main- 
line railways. 

According  to  the  statement  by  coun- 
sel for  the  promoters,  the  pool  will 
amount  to  about  £37,000,000  a  year. 
The  numbers  of  passengers  comprised 
in  this  arrangement,  taking  figures  for 
1929,  were:  Underground  group  rail- 
ways, 357,000,000;  Underground  group 
buses,  1,671,000,000;  Underground  group 
tramways,  197.000.000;  main  line  subur- 
ban railways,  400,000,000;  total  agreeing 
undertakings,  2,625,000,000.  The  com- 
panies which  had  not  yet  agreed  to  the 
plan  at  the  time  this  account  was  writ- 
ten carried  the  following  numbers  of 
passengers  for  the  same  year:  Non- 
agreeing  companies,  86.000,000;  Tillings. 
Ltd.,  152,000,000;  independent  buses, 
91.000.000;  total,  329,000,000.  In  other 
words,  counsel  added,  89  per  cent  of  the 
passengers  Capart  from  the  885.000,000 
carried  by  the  municipal  tramways  pro- 
posed to  be  taken  over)  were  carried  by 
the  companies  which  so  far  have  agreed 
to  the  proposal. 

On  subsequent  days  of  the  sitting  of 
the  joint  committee  much  was  heard  of 
the  opposition  by  the  London  County 
Council,  which  objected  to  the  Council's 
tramway  system  being  taken  over  merely 
by  a  transfer  to  the  new  board  of  its 
capital  indebtedness  without  allowance 
for  the  money  taken  from  the  local  rates 
in  past  years  to  meet  deficiencies. 

At  a  later  sitting  of  the  joint  com- 
mittee. Sir  William  McLintock.  char- 
tered accountant,  stated  that  when  in- 
structed to  advise  the  Government  on 
the  financial  aspect  of  the  scheme,  he 
was  asked  to  proceed  on  the  basis  that 
no  Exchequer  grant  would  come  into 
the  picture.  He  estimated  the  net  rev- 
enue of  the  Transport  Board  at  £5,661,- 
991  annually.  For  a  number  of  years 
the  board  would  have  to  pay  a.  certain 
sum  to  local  transport  authorities.  The 
maximum  annual  payment  was  £1.000.- 
000.  This  would  be  gradually  reduced 
over  a  period  of  59  years.    Ninety  years 


was  the  period  taken  in  the  bill  for  the 
repayment  of  the  board's  capital.  Under 
the  proposal  that  the  board  should  not 
issue  stock  to  the  municipal  tramway 
undertakings  but  simply  assume  that 
system's  capital  indebtedness,  he  was 
prepared  to  justify  the  proposition  that 
the  local  authorities  were  likely  to  fare 
better  under  the  terms  of  the  bill  than 
under  a  commercial  basis.  The  pro- 
ceedings were  thereafter  interrupted  for 
a  fortnight  by  the  Whitsuntide  recess. 
The  first  important  announcement  fol- 
lowing this  recess  was  to  the  eflfect  that 
agreement  had  been  reached  regarding 
the  London  County  Council's  tramways. 
This  payment  bulks  £8,500,000  in  4i  per 
cent  stock. 

Among  general  objections  taken  to 
provisions  in  the  bill,  one  merits  special 
attention  as  coming  from  so  important 
a  body  as  the  Association  of  British 
Chambers  of  Commerce.  Sir  W.  C. 
Lees,  president  of  the  association,  has 
written  to  the  Minister  of  Transport 
that  since  the  transport  board  to  be  set 
up  would  be  formed  of  members  ap- 
pointed by  the  Minister,  the  association 
feels  it  is  unwise  to  provide  that  the 
appointments  should  be  vested  solely  in 
a  Minister.  The  opinion  of  the  asso- 
ciation is  that  the  influence  of  party  poli- 
tics will  be  bound  to  make  itself  felt,  and 
that  this  might  ultimately  lead  to  diminu- 
tion in  the  efficiency  of  the  undertaking. 
The  letter  urges  the  Minister  to  amend 
the  bill  so  as  to  provide  that  the  ap- 
pointments are  not  subject  to  the  influ- 
ence of  any  political  party. 


Higher  Speeds  for  British 
Trolley  Buses 

The  recently  passed  road  trafiic  act, 
which  is  applicable  to  the  whole  of  Great 
Britain,  increased  the  maximum  permitted 
speed  of  petrol  buses  from  the  old  limit 
of  12  m.p.h.,  to  30  m.p.h.,  provided  that  all 
road  wheels  are  fitted  with  pneumatic  tires. 


Praise  for  Underground 
Posters 

I  CANNOT  entirely  agree  with 
the  Prince  of  Wales  as  to  the  in- 
eflfectiveness  of  British  advertising. 
For  instance,  I  believe  that  the  maps, 
posters  and  newspaper  notices  of  the 
London  Underground  Railways  have 
never  been  excelled  anywhere.  I  have 
no  notion  whether  they  have  produced 
the  desired  results,  but  certainly  mil- 
lions of  observers  have  admired  them 
and  many  (myself  included)  have  even 
made  pilgrimage  to  the  main  office  of 
the  Underground  (decorated,  inci- 
dentally, with  Epstein  sculptures)  and 
bought  copies.  I  wish  those  posters 
were  reproduced  in  postcard  size.  I 
was  so  pleased  by  one  of  their  news- 
paper ads  (reproduced  with  this  com- 
ment) that  I  saved  it  and  slipped  it 
in  my  copy  of  Keats. — CHRtsTOPHER 
MoRLEY  in  the  "Saturday  Review  of 
Literature."  .Vrjc  York. 


Now  the  new  liberty  is  being  extended  to 
trolley  buses.  In  connection  with  a  7-mile 
trolley  bus  route  of  the  Rotherdam  Trans- 
port Department,  the  Minister  of  Trans- 
port has  approved  a  maximum  speed  of  30 
m.p.h.,  though  with  lower  limits  at  pop- 
ulous or  dangerous  spots.  This  is  the  first 
case  in  England  where  a  30-mile  limit  for 
trolley  buses  has  been  allowed.  Tramway 
operators  will  doubtless  call  for  similar 
liberty.  Hitherto  tramcar  permitted  speeds 
have  varied  according  to  locality  and 
amount  of  street  traffic. 

-♦■ 
Nagoya,  Japan — An  extensive  railway 
electrification  program  has  been  decided 
upon  at  Nagoya  and  Fukuoka.  As  sev- 
eral hundred  miles  of  railway  line  are 
involved  the  work  will  be  done  over  a 
period  of  years.  Power  for  the  electrifi- 
cation may  be  supplied  by  utilizing  the 
energy  of  the  Tenryn  River. 

♦ 
Lausanne,  Switzerland  —  For  service 
on  streets  too  steep  for  electric  rail- 
way lines  the  Administration  des  Tram- 
ways has  started  negotiations  for  the 
purchase  of  two  trolley  buses  from  Swiss 
firms.  Another  innovation  is  the  opera- 
tion of  passenger  trailers  on  heavy  traffic 
bus  lines  in  Lucerne. 

•♦■ 
Jamaica,  W.  I. — Under  an  order  of 
Council,  recently  signed,  the  govern- 
ment of  Jamaica  has  prohibited  opera- 
tion of  buses  on  main  business  streets 
of  Kingston,  capital  of  Jamaica,  and 
has  given  to  the  Transport  Board  au- 
thority to  regulate  operation  of  buses 
elsewhere.  The  Transport  Board  will 
limit  the  number  of  buses  that  may 
operate  in  various  sections  on  the  basis 
of  use  of  transportation  service  in  these 
sections.  In  recent  years,  competition 
of  buses  with  the  cars  of  the  Jamaica 
Public  Service  Company  has  increased 
to  the  extent  of  jeopardizing  that  com- 
pany's service. 

-♦• 
Simonstown,  South  Africa — The  20- 
mile  electric  railway  from  Cape  Town 
to  Simonstown  may  be  abandoned.  This 
line  was  electrified  early  in  1928.  It 
operated  at  a  loss  of  £250.000  during  the 
year  ended  March  30,  1930.  One  of  the 
principal  factors  in  the  losses  is  ascribed 
to  the  cost  of  electric  current  supplied 
by  another  Government  Department, 
while  another  important  contributing 
factor  has  been  the  extent  of  the  de- 
velopment of  bus  transportation  in  Cape 
Town  during  the  past  three  years. 

Stockholm,  Sweden — A  subway  proj- 
ect has  received  a  favorable  vote  in  the 
City  Council.  The  plan  involves  the 
construction  of  underground  tracks  for 
the  suburban  street  car  lines  serving 
part  of  the  city.  In  one  of  the  sections 
where  congestion  is  acute  streets  are  to 
be  built  in  three  elevations. 
■♦■ 

Paris,  France. — The  president  of  the 
Municipal  Council  of  Paris,  Mr. 
d'Andigne,  favors  forbidding  all  horse- 
drawn  vehicles,  street  cars  and  hand 
carts  in  all  the  congested  streets  of  Paris. 
He  has  suggested  that  deliveries  eflFected 
by  horse-drawn  vehicles  should  be  made 
before  10  o'clock  in  the  morning,  or 
during  the  night.  As  a  concession  to 
"atmosphere,"  he  might  allow  a  few 
hand  carts  on  the  streets  at  the  height 
of  the  tourist  season,  but  this  spectacle 
should  be  so  arranged  as  not  to  en- 
cumber traffic.  The  Municipal  Council 
has  long  been  considering  various  meth- 
ods of  alleviating  traffic  congestion,  and 
some  of  the  drastic  reforms  advocated 
by  Mr.  d'Andigne  may  be  adopted. 
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PERSONAL  MENTION 


Greater  Responsibility  for 
G.  I.  Wright 

George  I.  Wright,  who,  since  September, 
1927,  has  been  engineer  of  electric  traction 
of  the  Reading  Railroad,  has  been  made 
chief  electrical  engineer  of  that  company 
with  offices  at  the  Reading  Terminal.  Phil- 
adelphia. He  will  have  charge  of  elec- 
trical engineering,  signal  engineering,  elec- 
tric traction  engineering  and  maintenance 
other  than  rolling  equipment,  power  supply 
and  wire  crossings  and  occupations.  The 
Reading  has  been  carrying  out  extensive 
electrification  projects  in  the  Philadelphia 
suburban  zone  under  the  direction  of  Mr. 
Wright,  and  the  new  appointment  is  largely 
in  recognition  of  the  capacity  he  has  shown 
in  supervising  the  details  of  the  work. 

Following  his  graduation  from  Leland 
Stanford  University  in  1913  as  an  elec- 
trical engineer,  Mr.  Wright  was  employed 
Ijy  the  Southern  Pacific  Railroad  in  con- 
nection with  the  electrification  of  branch 
lines.  He  left  that  post  in  1917  to  enter 
the  United  States  Navy,  being  appointed 
electrical  officer  of  the  U.  S.  S.  Mon- 
tana after  a  course  of  instruction  at  the 
Naval  Academy.  In  August.  1918,  he  was 
promoted  to  lieutenant  and  sent  to  the 
Portsmouth  Navy  Yard  to  supervise  the 
construction  of  several  submarines. 

He  resigned  from  active  duty  in  Feb- 
ruary, 1919,  and  for  three  years  was  con- 
struction superintendent  of  the  Duluth  Edi- 
son Electric  Company,  at  Duluth,  Minn. 
Following  this,  he  was  employed  by  the 
Illinois  Central  Railroad  as  assistant  engi- 
neer in  charge  of  electrifying  its  Chicago 
terminal.  He  was  with  that  company  for 
five  years,  during  which  time  he  was  pro- 
moted to  office  engineer  and  handled  all 
features  of  that  work. 


Transportation  Staff  Realigned 
for  Brooklyn  Bus  Operation 

Under  the  plan  for  the  functioning  of 
the  Brooklyn  Bus  Corporation  as  part  of 
the  Brooklyn-Manhattan  Transit  System, 
referred  to  elsewhere  in  this  issue,  a  divi- 
sion of  administration  will  be  created  under 
the  direction  of  S.  S.  Hamilton.  Functions 
of  this  division  will  consist  of  the  man- 
agement of  depots ;  employment,  training 
and  discipline  of  conductors,  motormen  and 
operators ;  and  the  keeping  of  all  records. 
F.  J.  Brennan  will  be  in  charge  of  the 
operation  division,  with  the  title  of  superin- 
tendent of  operation,  the  function  of  this 
division  including  operation  of  schedules, 
system  dispatching  and  reporting  of  all 
operating  conditions.  K.  M.  Hoover  will 
be  in  charge  of  the  traffic  division  with 
the  title  of  superintendent  of  traffic.  The 
functions  of  this  division  will  include  plans, 
studies  and  reports :  checks  of  traffic  con- 
ditions ;  and  the  making  of  schedules. 

As  president  of  the  Brooklyn-Manhattan 
Transit  Corporation,  the  Brooklvn  &: 
Queens  Transit  Corporation  and  the  Brook- 
lyn Bus  Corporation,  W.  S.  Menden  will 
control  the  policies  of  the  three  companies, 
but  supervision  of  transportation  for  both 
the  bus  company  and  the  surface  lines  will 
be  centered  in  the  new  traffic  and  trans- 
portation department.  This  department  will 
super\'ise  the  operation  of  all  buses  and 
street  cars  of  the  Brooklyn  &  Queens 
Transit    Corporation,    the    buses    of    the 


Brooklyn  Bus  Corporation  and  the  pas- 
senger service  of  the  South  Brooklyn  Rail- 
way. William  Siebert,  new  superintendent 
of  transportation,  will  be  in  charge  of 
this  department  with  the  title  of  general 
superintendent  of  traffic  and  transporta- 
tion. The  work  of  the  department  will  be 
divided  functionally  into  three  divisions : 
administration,  operation  and  traffic. 


Receiver  Announces  His  Staff 

The  affairs  of  the  Eastern  Michigan- 
Toledo  Railroad  will  be  administered  in  the 
future    from    the   offices   of   the    Michigan 


Electric  Shares  Corporation,  Jackson,  ac- 
cording to  John  F.  Collins,  designated  re- 
ceiver for  the  railroad. 

Mr.  Collins  has  announced  the  appoint- 
ment of  the  following  Jackson  men  as 
officials  of  the  Eastern  Michigan-Toledo 
line :  H.  D.  Sanderson,  manager ;  O.  H. 
Degener,  secretary-treasurer ;  C.  C.  Dan- 
cer, assistant  secretary-treasurer ;  J.  B. 
King,  auditor  of  freight  accounts ;  A.  T. 
Margwath,  auditor  of  passenger  receipts ; 
G.  W.  Quackenbush,  traffic  manager ;  S.  S. 
Major,  freight  claim  agent.  R.  C.  Taylor, 
Albion,  will  be  superintendent  of  equipment. 

The  officials  who  will  manage  the 
Eastern  Michigan-Toledo  company  hold 
similar  positions  under  the  Michigan  Elec- 
tric Shares  Corporation. 

Passenger  and  freight  service  on  the  line 
connecting  Detroit  and  Toledo  will  be 
continued  without  change  for  the  present. 


Canadian  Association 

Headed  by  K.  B.  Thornton 


Prior  to  his  appointment  as  assistant 
general  manager  of  the  Tramways,  Mr. 
Thornton  was  chief  engineer,  general  man- 
ager and  director  of  the  Canadian  Light 
&  Power  Company  and  the  Quebec  New 
England  Hydro-Electric  Corporation,  with 
headquarters  in  Montreal.  In  1915  he  also 
became  consulting  engineer  for  the  Mont- 
real Tramways,  principally  in  connection 
with  the  power  supply.  This  appointment 
gave  him  a  great  deal  of  familiarity  with 
the  property  and  was  of  material  aid  to 
him  when  he  assumed  his  managerial  duties. 
From  1904  to  1911  he  was  electrical  engi- 
neer in  the  operating  department  of  J.  G. 
White  &  Company,  of  New  York.  His 
first  position  after  completing  his  education 
in  1893  was  that  of  engineer  of  the  oper- 
ating department  of  the  Montreal  Light, 
Heat  &  Power  Company. 

Mr.  Thornton  has  spent  the  greater  part 
of  his  life  in  Montreal,  where  he  was  born 
on  June  26.  1873.  Seeking  a  broadened 
viewpoint,  he  attended  the  Central  Tech- 
nical College  in  England,  being  graduated 
from  that  institution  in  1893.  Despite  his 
intensive  professional  work,  he  has  found 
time  to  engage  in  many  activities.  He  is 
a  member  of  the  Corporation  of  Profes- 
sional Engineers  of  the  Province  of  Quebec, 
a  member  of  the  Engineering  Institute  of 
Canada,  and  a  member  of  the  American 
Institute  of  Electrical  Engineers.  He  is 
a  past  vice-president  of  the  Engineering 
Institute  of  Canada.  He  has  been  con- 
nected with  the  Canadian  Electric  Railway 
Association  for  a  number  of  years,  having 
served  on  the  board  of  directors.  His 
election  at  the  recent  meeting  of  the  asso- 
ciation in  Ottawa  to  the  office  of  president, 
the  highest  honor  that  can  be  conferred 
on  an  electric  railway  operator  in  Canada, 
is  a  fitting  tribute  to  the  esteem  in  which 
he  is  held  by  the  men  of  the  industry. 


K.  B.  Thornton 

When  the  present  owners  of  the  Mont- 
real Tramways  took  control  in  1925.  they 
cast  about  for  a  man  with  the  personality 
and  aggressiveness  needed  to  carry  out  a 
plan  for  major  improvements  to  that  prop- 
erty. They  found  him  in  Kenneth  B. 
Thornton,  who  was  appointed  to  the  posi- 
tion of  assistant  general  manager.  In  that 
office  he  had  charge  of  the  modernization  of 
all  departments.  The  improvements  in- 
cluded the  revamping  of  tracks,  purchase 
of  new  cars,  and  an  almost  complete  revi- 
sion of  the  power  supply.  He  also  found 
it  desirable  to  augment  the  rail  services 
with  numerous  bus  lines,  so  that  today 
the  Montreal  Tramways  is  one  of  the  larg- 
est operators  of  buses  in  Canada.  The 
success  that  has  attended  his  eflforts  is 
manifest  by  his  contribution  to  the  work 
of  maintaining  the  physical  condition  of 
the  property  and  his  preserving  through 
the  years  the  excellent  employee  and  public 
relations  so  long  outstanding  accomplish- 
ments at  Montreal.  In  1930.  ^Ir.  Thornton 
was  promoted  to  the  position  of  general 
manager,  Col.  J.  E.  Hutcheson  becoming 
managing  director. 


Kansas  City  Lawyer  on 
Missouri  Commission 

The  Missouri  Senate  has  approved  the 
appointment  of  George  H.  English,  a 
Kansas  City  attorney,  as  a  member  of  the 
Missouri  Public  Service  Commission.  He 
was  named  to  the  commission  by  Governor 
Henry  S.  Caulfield  some  time  ago. 
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Frank  Pick  Heads  British 
Institute  of  Transport 

Frank  Pick,  managing  director  of  the 
London  Electric  Railway,  the  Metro- 
politan District  Railway,  the  City  & 
South  London  Railway,  the  Central 
London  Railway,  and  other  companies 
associated  in  the  London  Underground 
combine,  has  accepted  the  presidency  of 
the  British  Institute  of  Transport  for 
the  1931-32  session. 

Mr.  Pick  has  had  a  brilliant  career. 
Born  at  Spalding  in  1878,  he  was  edu- 
cated at  York,  and  was  subsequently 
articled  to  an  attorney  in  that  town.     In 

1902  he  qualified  as  an  attorney,  and  in 

1903  became  LL.B.  (London  Univer- 
sity) with  first-class  honors.  In  1902 
he  entered  the  service  of  the  Northeast- 
ern Railway,  under  Sir  George  Gibb, 
then  general  manager,  and  worked  suc- 
cessively in  the  statistics  office,  district 
superintendents'  offices  at  Sunderland 
and  Newcastle-on-Tyne,  the  rates  office, 
and  finally  the  general  manager's  office. 

Mr.  Pick  went  to  London  in  1906.  at 
the  instigation  of  Sir  George  Gibb  when 
Sir  George  took  over  the  management 
of  the  Metropolitan  District  and  the 
London  Electric  Railways.  Upon  Sir 
George's  retirement  in  1907.  Mr.  Pick 
was  transferred  to  the  staflf  of  A.  H. 
Stanley,  now  Lord  Ashfield.  then  presi- 
dent of  the  Board  of  Trade,  to  take 
charge  of  the  Household  Fuel  and 
Lighting  Department  of  the  State  Coal 
Mines  Department.  In  1921  he  was 
appointed  joint  assistant  managing 
director  of  the  companies  comprised  in 
the  London  Underground  Combine, 
while  in  1924  he  assumed  full  adminis- 
trative control  under  Lord  Ashfield, 
chairman  of  the  board. 

Mr.  Pick's  appointment  as  sole  man- 
aging director  dates  from  March,  1928. 
He  is  a  foundation  member  of  the  Insti- 
tute of  Transport,  a  member  of  the 
London  and  Home  Counties  Traffic  .Ad- 
visory Committee,  a  member  of  the 
Empire  Marketing  Board,  member  of 
the  Council  of  the  London  &  Provincial 
Omnibus  Owners'  Association  and  the 
Commercial  Motor  Users'  Association, 
and  a  member  of  the  Standing  Joint 
Committee  on  Mechanical  Transport. 
He  is  also  president  of  the  Railway  Stu- 
dents' Association. 


actual  maintenance  for  the  same  period  in- 
creased   J560,000. 

The  operating  president  of  the  B.-M.  T. 
is  William  S.  Menden.  Mr.  Untermyer  has 
paid  many  compliments  to  Mr.  Menden, 
whose  latest  accomplishment  must  draw 
the  admiration  of  the  directors  and  stock- 
holders of  the  company. 


Editorial  Recognition  for 
President  Menden 

Credit  long  deferred  is  accorded  to 
W.  S.  Menden.  chief  operating  officer  of 
the  vast  Brooklyn-Manhattan  Transit  Sys- 
tem, in  an  editorial  in  the  New  York 
Evening  Sun  recently.  Under  the  title 
"Mr.  Menden  Scores,"  the  Sun  said: 

In  discussing  prices  to  be  paid  for  the 
rapid  transit  lines  if  they  should  be  unified 
under  his  plan.  Mr.  Untermyer  has  made 
the  point  that  the  loss  in  passenger  revenue 
means  that  the  properties  are  worth  less. 
Nobody  can  successfully  attack  the  eco- 
nomic soundness  of  this  opinion. 

In  eight  months  of  its  fiscal  year,  the 
B.-M.T.  receipts  from  passengers  fell 
$600,000  below  the  receipts  for  eight 
months  in  the  prior  fiscal  year.  But  the 
B.-M.T.  cut  operating  expenses  slightly  and 
lowered  actual  maintenance  expen.ses  $550,- 
000  below  the  expenditures  of  the  prior 
year.  By  this  means  the  net  loss  was  re- 
duced to  $61,000.  Management  cut  down 
expenses  12  per  cent.  On  a  net  basis, 
therefore,  the  value  of  the  B.-M.  T.  prop- 
erties would  be  approximately  the  same  as 
for    the    prior    year.       The    Interborough's 


Commissioner  Out 
Under  Pinchot 
in  Pennsylvania 

James  S.  Benn,  who  has  been  under 
the  fire  of  Governor  Pinchot  of  Penn- 
sylvania since  the  primary  of  last  May, 
has  resigned  from  the  Public  Service 
Commission  of  the  Commonwealth.  Mr. 
Benn  said: 

During  the  last  year  or  eighteen  months 
the  present  executive  has  made  regulatory 
law  in  Pennsylvania  the  football  of  politics. 
To  keep  kicking  this  football  in  the  air  for 
another  year  or  more  to  come,  it  is  the 
declared  intention  of  the  executive  to  call 
a  special  session  of  the  Legislature  in  1932. 

This  makes  it  quite  evident  that  the 
administration  of  the  Public  Service  Com- 
pany Law  in  Pennsylvania  is  for  a  further 
indefinite  period  to  be  subjected  to  mis- 
representation and  the  exigencies  of  pol- 
itics. Under  these  circumstances,  and 
particularly  in  view  of  the  personal 
antipathies  which  characterize  the  Gov- 
ernor's campaign,  I  feel  that  it  would  be 
unjust  to  the  commission  and  to  the 
Senate  to  permit  my  nomination  to  remain 
as  a  factor  in  the  situation. 

Mr.  Benn  has  been  a  member  of  the 
commission  for  more  than  eleven  years, 
having  been  first  appointed  by  Gov- 
ernor Sproul.  In  1925  an  attempt  was 
made  by  Governor  Pinchot  to  remove 
Commissioner  Benn  and  Commissioner 
Ray  Shelby,  but  the  effort  was  rendered 
abortive  by  a  decision  of  the  Supreme 
Court  of  the  State,  which  held  that  the 
power  of  appointment  and  removal  was 
in  the  hands  of  the  Legislature.  The 
Governor,  it  was  held,  was  merely  the 
nominating  agency.  Mr.  Pinchot  re- 
newed his  attacks  upon  the  commis- 
sioner immediately  upon  announcing 
his  candidacy  for  Governor  last  spring. 


C.  B.  Short  Goes  to  Portland 

C.  B.  Short  has  resigned  as  manager 
of  the  Roanoke  Railway  &  Electric 
Company  and  the  Safety  Motor  Transit 
Corporation,  Roanoke,  Va.,  to  become 
manager  of  the  Pacific  Northwest  Pub- 
lic Service  Company,  Portland,  Ore.  He 
will  be  succeeded  at  Roanoke  by  W.  H. 
Home,  former  superintendent  of  trans- 
portation. 

Mr.  Short  will  leave  for  Portland  in 
the  near  future  to  assume  his  new  duties. 
The  Portland  company  operates  600 
street  cars  over  300  miles  of  track  and 
has  1,600  employees.  Both  it  and  the 
Roanoke  Railway  &  Electric  Company 
are  subsidiaries  of  the  Central  Public 
Service  Company,  the  former  including 
the  largest  electric  railway  system  con- 
trolled by  the  Central  Public  Service 
Company. 

Since  June,  1928,  Mr.  Short  has  served 
as  manager  of  the  Safety  Motor  Transit 
Company,  Central  Public  Service  Com- 
pany acquiring  the  bus  company  at  this 
time.  He  succeeded  J.  W.  Hancock  as 
manager  of  the  railways  at  Roanoke. 
He  is  a  native  of  Vinton. 

Mr.  Home  has  been  in  the  employ  of 
the  Roanoke  Railway  &  Electric  Com- 
pany since  1898. 


Joseph  T.  Sullivan,  for  nearly  two 
years  manager  of  the  gas  department  of 
the  Virginia  Electric  &  Power  Company 
at  Norfolk,  has  been  transferred  to  Rich- 
mond as  general  manager  of  the  electri- 
cal department.  Mr.  Sullivan  succeeds 
Roy  S.  Nelson,  recently  resigned  to  be- 
come connected  with  the  Baton  Rouge 
Electric  Company.  Mr.  Sullivan  went 
with  the  Norfolk  division  of  the  Vir- 
ginia Electric  &  Power  Company  in 
September,  1929.  Prior  to  that  he  was 
manager  of  the  Stone  &  Webster  prop- 
erty operating  in  Reno,  Nev. 
-♦- 

Earl  E.  Grover,  director  of  safety  for 
the  Columbus  Railway,  Power  &  Light 
Company,  Columbus,  Ohio,  has  been 
named  president  of  the  newly  formed 
Safety  Council  organized  by  the  Cham- 
ber of  Commerce  at  Columbus.  Tht 
council  will  seek  to  check  the  increas- 
ing number  of  accidents  in  the  home 
and  on  the  streets  by  combating  the 
apparent  indiflference  of  people  to  the 
tragedies  of  accident. 
-f 

C.  S.  Clevenstine,  traffic  manager  of 
the  Clinton,  Davenport  &  Muscatine 
Railway,  Davenport,  Iowa,  has  been 
named  general  superintendent.  He  suc- 
ceeds the  late  C.  F.  Dege.  Mr.  Clevens- 
tine started  with  the  Tri-City  Railway, 
Davenport,  in  1905  as  a  conductor.  In 
1912  he  was  transferred  to  the  inter- 
urban.  In  1917  he  became  train  dis- 
patcher of  the  combined  C.  D.  &  M. 
Railway,  a  rate  clerk  in  1923,  and  traffic 
manager  in  1928,  the  post  he  has  held 
until  the  present  promotion. 

Harry  K.  Cuthbertson,  Peru,  a  state 
senator,  has  been  appointed  a  member  of 
the  Public  Service  Commission  of  In- 
diana by  Governor  Leslie.  At  the  same 
time,  the  Governor  announced  the  reap- 
pointment of  Commissioner  Howell 
Ellis,  of  Indianapolis.  Senator  Cuthbert- 
son will  succeed  to  a  democratic  post  on 
the  commission  now  held  by  Commis- 
sioner Calvin  Mcintosh,  whose  four-year 
term  expires  May  1.  John  W.  Mc.\rdle 
and  Fred  C.  King  have  been  reappointed 
chairman  and  secretary,  respectively,  of 
the  commission. 

-♦- 

Charles  C.  Buckland  has  resigned  as 
general  manager  of  the  Berkshire 
Street  Railway,  Pittsfield,  Mass..  and 
will  remove  to  Minneapolis.  Mr.  Buck- 
land  is  a  son  of  E.  G.  Buckland,  chair- 
man of  the  board  of  the  New  York, 
New  Haven  &  Hartford  Railroad.  He 
was  graduated  from  Yale  University  in 
1922  and  became  connected  with  the 
company  at  Pittsfield  last  December. 

T.  W.  Noonan,  general  manager  of 
the  Pittsburgh  Motor  Coach  Company, 
affiliated  with  the  Pittsburgh  Railways, 
was  elected  president  of  the  Pennsyl- 
vania Bus  Association  at  the  annual 
convention  of  the  association  in  Juniata 
on  June  5.  Nearly  200  delegates,  rep- 
resenting more  than  100  motor  coach 
companies  operating  in  the  state,  were 
represented  at  the  gathering.  Mr. 
Noonan  has  been  general  manager  of 
the  Pittsburgh  Motor  Coach  Company 
since  its  organization  on  Aug.  14,  1925. 
>- 

Frederick  M.  Feiker,  formerly  a  mem- 
ber of  the  staff  of  the  McGraw-Hill 
Publishing  Company,  has  been  desig- 
nated by  President  Hoover  as  director 
of  the  Bureau  of  Foreign  and  Domestic 
Commerce,  one  of  the  largest  and  most 
important  of  the  government's  bureaus. 
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Work  of  C.  J.  Roggi 
Recognized 

Charles  J.  Roggi,  who  joined  the  staff 
of  Electric  Railway  Journal  in  July, 
1930,  has  had  his  duties  widened  as  as- 
sistant editor  to  cover  a  range  of  ac- 
tivities more  nearly  in  consonance  with 
the  breadth  of  his  previous  training, 
covering  as  it  did  not  only  engineering, 
but  public  utility  management  in  its 
wider  phases  and  traffic  management, 
and  reflecting  the  capacity  shown  by 
him  in  his  editorial  work  during  the 
past  year. 

Mr.  Roggi  was  graduated  from  Massa- 
chusetts Institute  of  Technology.  He 
directed  his  entire  collegiate  training 
toward  the  field  of  transportation.  His 
work  at  M.I.T.  began  in  1925  with  his 
enrollment  in  the  five-year  co-operative 
course  in  electrical  engineering  during 
which  he  obtained  about  68  weeks  of 
co-operative  practice  with  the  Boston 
Elevated  Railway.    This  practice  was  in 


C.  J.  Roggi 


the  nature  of  a  student  apprentice  course 
in  which  he  spent  some  time  in  nearly 
every  department  of  the  company. 

Not  content  with  that,  he  attended  the 
Harvard  School  of  Business  Adminis- 
tration during  his  last  year  at  "Tech." 
There,  as  a  special  student,  he  took 
courses  in  traffic  management  and  public 
utility  management.  He  was  graduated 
from  M.I.T.  last  year  with  B.S.  and 
M.S.  degrees.  Mr.  Roggi  was  born  in 
Brooklyn,  N.  Y.,  in  1907. 


Duties  with  Westinghouse 
Company  Increased 

J.  S.  Tritle  has  been  elected  vice-presi- 
dent and  general  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Company 
in  charge  of  manufacturing,  sales  and 
engineering  operations  of  the  company,  re- 
porting to  President  F.  A.  Merrick. 

Mr.  Tritle  was  born  in  Virginia  City, 
Nev.,  in  1872.  He  received  his  early 
schooling  in  New  Haven,  Conn.,  and  was 
graduated  from  Yale  University  in  1893 
with  a  degree  in  science.  In  1895  he  en- 
tered the  electrical  engineering  contract- 
ing business,  but  at  the  outset  of  the 
World's  Fair  in  St.  Louis  he  accepted  a 
position  as  chief  of  construction.  At  the 
close  of  the  fair  he  became  manager  of  the 
Kansas  City  district  for  the  Westinghouse 
Company.  In  1915  the  St.  Louis  and  Kan- 
sas   City    offices    were    consolidated,    Mr. 


Tritle  assuming  charge  of  both.  In  1922 
he  was  made  manager  of  the  merchandis- 
ing division  of  the  general  sales  department 
of  the  company.  In  1925,  when  a  separate 
department  was  made  of  the  merchandis- 
ing business,  Mr.  Tritle  was  made  general 
manager  of  the  merchandising  department 
overseeing  engineering  and  manufacturing, 
as  well  as  sales  work,  with  headquarters  in 
Mansfield,  Ohio,  where  most  of  the  mer- 
chandising products  are  made.  From 
Mansfield  he  was  moved  to  East  Pitts- 
burgh on  May  1,  1929,  as  vice-president 
in  charge  of  manufacturing  operations.  In 
his  new  position  as  vice-president  and  gen- 
eral manager,  Mr.  Tritle  will  retain  his 
headquarters  in  the  Westinghouse  Com- 
pany's main  works  at  East  Pittsburgh,  Pa. 


G.  R.  Fulton  With  Gulf 
States  Company 

George  R.  Fulton,  formerly  of  Rich- 
mond, Va.,  has  been  appointed  superintend- 
ent of  production  of  Gulf  States  Utilities 
Company,  Beaumont,  Tex.,  succeeding 
H.  R.  sharpless  who  recently  joined  the 
Gulf  Refining  Company  in  a  similar  ca- 
pacity at  Port  Arthur. 

Mr.  Fulton  joined  the  Stone  &  Webster 
organization  in  1916  as  a  station  student 
engineer  with  the  Savannah  Electric  Com- 
pany at  Savannah,  Ga.  From  that  com- 
pany he  went  to  the  Baton  Rouge  Electric 
Company  and  thence  to  the  Galveston- 
Houston  Electric  Company.  From  the 
latter  company  he  entered  the  power  divi- 
sion of  the  Stone  &  Webster  Engineering 
Corporation,  and  more  recently  has  been 
assistant  manager  of  production  and  trans- 
mission of  the  Virginia  Electric  &  Power 

Company. 

♦ 

M.  C.  Cleveland  New  York 
Commission  Engineer 

Malcolm  C.  Cleveland,  New  York 
City,  assistant  chief  engineer  of  the 
Lehigh  Valley  Railroad  and  engaged  in 
engineering  work  for  more  than  30 
years,  has  been  named  chief  engineer 
of  the  New  York  Public  Service  Com- 
mission, to  occupy  the  position  made 
vacant  by  the  resignation  of  Charles  R. 
Vannemann,  who  retired  to  become 
head  of  the  firm  of  Charles  R. 
Vanneman,  Inc.,  for  the  practice  of 
consulting  engineering. 

Mr.  Cleveland  goes  to  the  commis- 
sion with  a  wide  experience  in  the  vari- 
ous fields  of  engineering  work.  After 
he  was  graduated  from  the  Case  School 
of  Applied  Science  he  entered  railway 
service  with  the  Baltimore  &  Ohio  Rail- 
road. From  1902  to  1904  he  was  assist- 
ant engineer  maintenance  of  way  for 
the  Cleveland,  Cincinnati.  Chicago  &  St. 
Louis  Railroad,  and  from  1904  to  1907 
he  was  engineer  maintenance  of  way  for 
that  road.  From  1907  to  1910  he  was 
division  engineer  of  the  Michigan 
Central  Railroad. 

Mr.  Cleveland  became  special  engi- 
neer on  the  staff  of  the  vice-president 
of  the  New  York  Central  Railroad  in 
1910.  He  later  was  made  engineer 
maintenance  of  way  of  the  Chicago.  In- 
diana &  Southern  Railroad,  now  merged 
with  the  New  York  Central. 

For  more  than  a  dozen  years  Mr. 
Cleveland  was  valuation  engineer  of  the 
Lehigh  Valley  Railroad;  during  which 
time  he  was  in  entire  charge  of  all  the 
work   in   connection   with   the   valuation 


made  by  the  Federal  Government.  He 
became  principal  assistant  engineer  of 
the  Lehigh  Valley  in  1927  and  two  years 
later  was  elevated  to  the  position  of  as- 
sistant chief  engineer  of  that   road. 


J,  T.  Porter  Heads  Southern 
Equipment  Association 

J.  T.  Porter,  superintendent  of  equip- 
ment of  the  Virginia  Electric  &  Power 
Company,  Richmond,  Va.,  elected  presi- 
dent of  the  Electric  Railway  •  Association 
of  Equipment  Men,  Middle  Atlantic  States, 
at  its  meeting  held  in  Washington,  D.  C, 
May  14  and  15,  is  a  native  Texan.  He 
entered  the  street  railway  business  in  1902 
as  an  armature  winder  with  the  Houston 
Electric  Company,  Houston.  Tex.  Since 
that  time  he  has  held  such  positions  as 
master  mechanic,  general  foreman  and  gen- 
eral superintendent  on  the  properties  in 
Texas,  Louisiana  and  Oklahoma.    He  went 


J.  T.  Porter 


with  the  Virginia  Electric  &  Power  Com- 
pany, as  superintendent  of  equipment  in 
March,  1926,  which  position  he  holds  at 
the  present  time.  He  has  had  the  distinc- 
tion of  serving  two  properties  under  the 
management  of  Stone  &  Webster,  namely, 
the  Northern  Texas  Traction  Company  and 
the  Virginia  Electric  &  Power  Company, 
at  the  time  they  won  the  Coffin  Award. 


"Here  Come  the  Elephants" 
Receives  Recognition 

John  R.  Marsh,  manager  of  the  public 
relations  department  of  the  Georgia  Power 
Company,  Atlanta,  Ga.,  was  elected  a  mem- 
ber of  the  board  of  directors  of  the  Public 
Utilities  Advertising  Association,  in  con- 
vention at  New  York  on  June  17. 

The  department,  of  which  Mr.  Marsh 
is  head,  also  was  honored  by  the  award  of 
two  prizes  in  recognition  of  outstanding 
advertising  done  during  1930.  The  Georgia 
company  was  presented  with  second  prize 
in  the  Better  Copy  contest,  electric  railway 
division,  for  its  advertisement  captioned 
"Here  Come  the  Elephants."  which  was 
published  in  Atlanta  newspapers  last  June. 
The  company  also  was  awarded  second 
nation  prize  in  the  car  cards  and  posters 
division  for  a  poster  which  appeared  on 
the  dashboards  of  the  street  cars  last  year 
— decorated  with  a  long  vista  of  "No  Park- 
ing" signs  and  captioned  "Shop  by  Street 
Car." 
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Harrison  Hoblitzelle,  vice-president 
and  general  manager  of  the  General 
Castings  Corporation  at  its  Granite 
City,  III.,  plant,  has  been  transferred  to 
Philadelphia  to  become  executive  vice- 
president  of  the  company.  He  has  been 
in  charge  of  both  plants  for  some  time. 
Mr.  Hoblitzelle  was  vice-president  of 
the  Commonwealth  Steel  Company 
when  that  company  was  absorbed  by  the 
General  Castings  Corporation. 


Michael  J.  Feron,  assistant  to  the  vice- 
president  in  charge  of  operation  of  the 
North  Shore  Line  and  the  Chicago 
Rapid  Transit  Company,  recently 
rounded  out  36  years  of  continuous  serv- 
ice with  the  latter  organization.  In 
recognition  of  this  long-time  record,  he 
has  been  awarded  a  diamond-studded  pin 
instituted  as  a  merit  badge  for  employees 
who  have  served  35  years  or  more  with 
the  "El"  lines. 


OBITUARY 


H.  E.  Chubbuck 


H.  E.  Chubbuck,  long  executive  vice- 
president  and  general  manager  of  the 
Illinois  Traction  System,  Peoria,  111.,  and 
following  that  an  officer  and  a  director  of 
the  Illinois  Power  &  Light  Corporation, 
the  successor  company,  died  in  that  city 
on  June  4.  For  many  years  Mr.  Chubbuck 
was  one  of  the  most  influential  men  in  the 
electric  railway  field  in  the  Middle  West. 
He  was  the  close  associate  of  the  late 
Senator  William  B.  McKinley  in  the  man- 
agement of  the  Illinois  Traction  System 
and  other  properties,  familiarly  known  as 
the  McKinffey  system,  combining  trackage 
of  more  than  700  miles  and  serving  the 
principal  cities  of  central  Illinois.  With 
the  .Senator,  he  shared  the  prestige  which 
these  properties  gained,  a  prestige  nation- 
wide because  of  successful  operating  accom- 
plishments, financial  stability  and  engineer- 
ing achievements,  including  the  famous 
bridge  over  the  Mississippi  River  at  St. 
Louis. 

The  McKinley  system  was  a  vast  enter- 
prise. During  Mr.  Chubbuck's  incumbency 
as  executive  vice-president,  it  included  two 
main  line  railroads,  completely  electrified, 
and  many  light,  gas,  heat  and  railway 
system  in  Illinois  and  several  in  Kansas 
and  Iowa.  The  task  of  co-ordinating 
through  him  all  the  activities  of  this  vast 
system  was  colossal,  but  Mr.  Chubbuck 
achieved  it  with  the  greatest  celerity.  He 
was  very  widely  known  in  the  communities 
in  which  the  various  companies  operated, 
and,  despite  the  exactions  of  his  official 
positions,  found  time  to  be  a  factor  in  civic 
affairs,  particularly  in  Peoria.  Following 
his  withdrawal  from  active  participation 
in  the  affairs  of  the  Illinois  Power  &  Light 
Corporation,  he  served  in  a  number  of 
business  enterprises,  notably  as  a  director 
of  the  Merchants  &  Illinois  National  Bank 
at   Peoria. 

Mr.  Chubbuck  came  of  a  family  of  elec- 
trical geniuses.  His  grandfather,  S.  W. 
Chubbuck,  was  a  pioneer  in  the  then  un- 
developed field  of  electricity.  He  collabo- 
rated with  Morse  in  the  invention  of  the 
telegraph.  He  lectured  over  the  country 
on  electricity,  and  was  an  inventor  of  note. 
Mr.  Chubbuck's  father,  A.  S.  Chubbuck, 
was  also  an  inventor.  He  perfected  the  tele- 
graph sounder  and  established,  at  Utica, 
N.  Y.,  the  first  factor  for  the  manufacture 
of  telegraph  instruments  in  the  world.  He 
was  also  the  inventor  of  the  jack-knife 
bridge. 

As  this  brief  recital  shows,  H.  E.  Chub- 
buck was  raised  in  this  atmosphere  of 
electricity,  and  at  the  age  of  eleven  was 
actively  at  work  in  his  father's  factory. 
He  associated  himself  with  the  Thomson- 
Houston  Company,  pioneers  in  the  electric- 


lighting  field,  where  he  was  on  the  staff  of 
experts.  He  then  went  with  the  General 
Electric  Company.  Among  other  properties 
that  stand  as  milestones  of  his  advance- 
ment is  the  railway  system  of  Pueblo,  Col. 
During  the  dark  days  of  the  panic  of  1893, 
Mr.  Chubbuck  was  appointed  receiver  of 
this  company  by  the  United  States  Court. 
He  took  charge  when  the  property  was  run 
down,  in  debt  and  demoralized.  He  re- 
habilitated it  physically  and  financially. 

In  his  association  with  Mr.  McKinley, 
Mr.  Chubbuck  first  took  charge  of  the 
Quincy,  III.,  railway  lines,  and  brought 
these  to  a  high  standard  of  perfection. 
He  was  then  put  in  charge  of  the  Chicago, 
Ottawa  &  Peoria  Railway  which  ran 
through  Princeton,  Marseilles,  Ladd,  Peru, 
Spring  Valley,  Streator,  Ottawa,  Morris 
and  Seneca.  Here  again  Mr.  Chubbuck 
distinguished  himself,  so  much  that  Mr. 
McKinley  placed  him  in  absolute  charge 
of  all  the  properties. 


Stephen  G.  Shaw,  claim  agent  for  the 
Denver  Tramway,  Denver,  Col.,  for  the 
last  eigiiteen  years,  died  on  June  18  after 
an  illness  of  three  weeks.  He  was  born 
at  Rockport,  111.,  66  years  ago. 
■f 

Conrad  C.  Steinbrenner,  one-time  vice- 
president  of  the  Galena  Signal  Oil  Com- 
pany, died  recently  at  Long  Beach,  Cal. 
Mr.  Steinbrenner  was  identified  with  the 
Galena  company  from  1893,  when  he 
entered  the  railway  auditing  department, 
until  1918.  The  remains  were  interred 
at  Franklin,  Pa.,  on  June  4  under 
Knight  Templar  rights. 
-f 

Harrington  Emerson,  efficiency  ex- 
pert who  was  president  of  the  Emerson 
Engineers  from  1900  to  1923,  died  on 
May  23  in  his  77th  year.  A  native  of 
Trenton,  N.  J.,  Mr.  Emerson  was  edu- 
cated at  the  Royal  Bavarian  Polytechnic. 
After  six  years  as  professor  of  modern 
languages  in  the  University  of  Nebraska, 
he  spent  fourteen  years  as  a  banker  and 
realty  operator.  As  the  American  rep- 
resentative of  a  British  syndicate,  he 
examined  many  industrial  plants  and 
mines  in  this  country,  Mexico  and 
Canada.  His  efficiency  methods  first 
became  widely  known  through  the  re- 
sults achieved  on  the  Santa  Fe  Railroad. 
4- 

Emmet  Tinley,  on  the  legal  staff  of 
the  Omaha  &  Council  Bluffs  Street  Rail- 
way, Omaha,  Neb.,  since  1902,  when  the 
Omaha  company  leased  the  Council 
Bluffs  property  and  the  bridge,  died  on 
May  12.  He  was  made  a  member  of  the 
board  of  directors  in  1927  and  was  a 
member  of  the  board  when  he  died.  Mr. 
Tinley  was  regarded  as  one  of  the  out- 


standing lawyers  of  the  country.  Of 
him  Teamwork,  official  publication  of 
the  company,  said:  "The  statement  has 
been  made  repeatedly,  and  agreed  to  by 
every  person  connected  with  the  com- 
pany from  the  president  down,  that  Mr. 
Tinley  probably  knew  more  about  the 
Omaha  &  Council  Bluffs  Street  Railway 
than  any  other  man.  Mr.  Tinley's  pass- 
ing from  the  company  creates  one  of  the 
rare  instances  where  a  man  can  be  suc- 
ceeded but  not  replaced." 

John  W.  Walsh,  an  attorney  for  25 
years  associated  in  the  law  department 
of  the  Chicago  Surface  Lines,  died  on 
May  28  after  an  illness  of  several 
months.  He  was  a  specialist  in  damage 
suits. 

■f 

Frederick  William  Warren,  former 
manager  of  street  railways,  died  on  May 
28  at  his  home  in  Kingston,  N.  Y..  in 
his  76th  year.  After  serving  the  West 
Shore  Railroad  at  Kingston,  he  managed 
electric  railways  in  Canada  and  Birming- 
ham, England.  Later  he  was  with  the 
Dommion  Coal  &  Steel  Corporation  at 
Sydney,  N.  S. 

+ 

Irvirin  FuUerton,  general  auditor  for 
the  Detroit  United  Railway,  Detroit. 
Mich.,  for  27  years  until  his  retirement 
m  1922,  died  recently  at  his  home  in 
Pleasant  Ridge,  Mich.  He  was  74  years 
old.  Mr.  Fullerton's  connection  with 
the  Detroit  United  Railway  began  in 
1895  when  he  moved  from  Cleveland  to 
Detroit.  He  withdrew  from  the  service 
of  the  company  following  the  purchase 
of  the  local  city  lines  of  the  company 
by  the  city  for  municipal  operation. 

William  A.  Smith,  associated  with 
the  Omaha  &  Council  Bluffs  Street 
Railway,  Omaha,  Neb.,  for  more  than  50 
years,  and  president  of  the  company  for 
some  time,  died  on  June  19  in  his  home 
in  Council  Bluffs.  When  he  went  to 
Omaha  59  years  ago  he  drove  a  horse 
car.     He  was  84  years  old. 

-f 
Michael  F.  Ryan,  at  one  time  superin- 
tendent of  surface  lines  of  the  Philadel- 
phia Rapid  Transit  Company,  but  for  a 
number  of  years  attached  to  the  office 
of  special  agent,  died  on  May  25.  He 
was  78  years  old.  Mr.  Ryan  entered 
railway  service  in  Philadelphia  on  July 
23,  1872,  as  a  conductor.  He  became 
division  superintendent  at  Sixteenth  and 
Jackson  Streets  on  Nov.  11,  1896,  and 
he  was  made  superintendent  of  surface 
lines  on  Nov.  16,  1908. 

-♦■ 
Richard  J.  Cullinan,  assistant  counsel 
to  the  New  York  Board  of  Transporta- 
tion, died  recently.  He  was  42  years 
old.  Mr.  Cullinan  was  born  in  Brook- 
lyn and  was  educated  at  the  Cathedral 
School  in  Manhattan,  Fordham  High 
School  and  Manhattan  College,  graduat- 
ing from  the  college  as  a  Bachelor  of 
Science.  He  subsequently  studied  law 
at  Fordham  University  Law  School, 
graduating  in  1920  and  being  admitted 
to  the  bar  in  the  same  year.  In  1914  he 
joined  the  Public  Service  Commission, 
First  District,  and  two  years  later  was 
transferred  to  the  Transit  Construction 
Commission.  He  then  served  as  a  struc- 
tural draftsman  in  the  Board  of  Trans- 
portation until  1927,  when  he  was  ap- 
pointed to  the  legal  staff. 
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Electric  locomotive  to  handle  high-speed  passenger  trains  of  the  New  Haven 


New  Haven  Locomotives 
on  Test 

The  first  of  ten  electric  passenger  loco- 
motives under  construction  for  the  New 
York.  New  Haven  &  Hartford  Railroad 
at  the  Erie  works  of  the  General  Electric 
Company  has  been  delivered  after  under- 
going a  series  of  rigid  tests.  Deliveries 
of  the  remaining  units  are  to  be  made  this 
summer. 

The  new  locomotives  will  take  over  a 
number  of  the  high-speed  passenger  runs 
between  New  Haven  and  New  York  City. 
The  weight  and  capacity  of  the  units, 
exceeding  those  of  the  present  equipment 
by  a  wide  margin,  will  permit  the  handling 
of  heavier  trains  at  high  maximum  speeds, 
with  a  single  locomotive  unit. 

Provision  has  been  made  for  operation 
on  the  600-volt  direct-current  supply  of 
the  New  York  Central,  as  well  as  on  the 
11,000-volt  single-phase  main  lines  of  the 
New  Haven  and  the  Pennsylvania. 

Designed  for  a  maximum  speed  of  70 
m.p.h.,  the  locomotives  have  a  continuous 
rating  of  2,740  hp.,  and  a  one-hour  rating 
of  3,440  hp.  The  running  gear  is  of  the 
2-C-fC-2  type,  similar  to  the  Cleveland 
Union  Terminal  locomotives.  Each  of  the 
six  driving  units  is  a  twin  motor  carrying 
two  armatures,  with  the  two  pinions  mesh- 
ing in  a  single  gear  mounted  on  a  quill. 
The  quill  spider  on  each  axle  contains  six 
.spring  cup  elements  engaging  with  the 
wheel  at  each  end. 

The  motor  consists  of  two  twelve-pole 
stators  in  a  single  frame,  with  multiple- 
wound  armatures.  Control  equipment  i.i 
provided  for  handling  the  motors  in  either 
the  a.c.  or  d.c.  zone.  The  line  breaker 
is  of  the  high-speed  air-break  type,  opera- 
tive on  both  a.c.  and  d.c.  service.  This  is 
the  first  application  of  this  device  to  a.c. 
locomotives.  Provision  is  made  for  mul- 
tiple operation  of  the  locomotives,  and  for 
control  from  either  end. 


$4,700,000  for  Construction  of 
Electric  Locomotives 

Pennsylvania  Railroad  has  placed  orders 
for  the  construction  of  the  mechanical 
parts  or  chassis  of  90  of  the  150  electric 
locomotives  for  which  the  railroad  recently 
ordered  $16,000,000  of  electrical  equipment. 
Construction  and  material  orders  for  the 
90  chassis  will  cost  $4,700,000. 

Of  the  locomotives  included  in  the  or- 


ders. 54  will  be  built  by  Westinghouse. 
25  will  be  constructed  by  General  Electric, 
and  eleven  will  be  built  in  the  Pennsylvania 
Railroad  shops  at  Altoona.  The  locomo- 
tives to  be  built  at  the  Altoona  works  of 
the  Pennsylvania  Railroad  will  carry  elec- 
trical equipment  built  by  the  General 
Electric.  Contracts  for  the  installation  of 
the  electrical  equipment  and  control  will 
be  awarded  later. 

Deliveries  on  this  order  are  scheduled 
to  begin  not  later  than  December,  1931, 
and  the  entire  consignmient  of  90  locomo- 
tives is  to  be  ready  June,  1932. 

Each  locomotive  will  have  a  one-piece 
cast-steel  main  frame  or  bed.  The  beds 
for  these  and  the  remaining  locomotives 
in  the  total  present  program  of  230  units 
or  engines,  will  be  built  by  the  General 
Steel  Castings  Corporation.  Locomotive 
parts  included  in  the  order  consist  of  driv- 
ing wheels,  axles,  trucks,  frame  and  cab 
and  structural  parts  in  which  the  electrical 
apparatus  will  be  installed  later.  The  con- 
struction and  material  costs  are  in  addi- 
tion to  the  cost  of  the  electrical  equipment 
recently  ordered. 

The  passenger  locomotives  for  which 
construction  orders  were  placed,  are  known 
as  Class  P-5.  This  type  is  a  heavy-duty, 
high-speed  passenger  locomotive,  62  ft.  8 
in.  in  length,  and  weighing  375,000  lb. 
This  locomotive  has  three  pairs  of  72-in. 
driving  wheels  and  a  four-wheel  engine 
truck  at  each  end.  It  is  composed  of  three 
distinct  units,  the  chassis  unit,  a  deck  unit 
and  a  cab  unit. 


New   station  under  construaion   for 
Chicago's  rapid  transit  system 


Baltimore  Orders  50  Buses 
for  Replacement  Program 

The  United  Railways  &  Electric  Com- 
pany, of  Baltimore,  has  recently  placed 
an  order  for  50  buses  at  an  approximate 
cost  of  $450,000.  These  new  buses  will  be 
used  entirely  to  replace  buses  now  in  serv- 
ice that  are  rapidly  becoming  obsolete. 
This  move  is  in  line  with  the  company's 
policy  of  modernizing  all  of  its  equipment 
as  soon  as  its  financial  position  permits. 

The  order  was  distributed  among  three 
companies  as  follows :  30  to  Mack,  ten  to 
Yellow  Coach,  and  ten  to  American  Car  & 
Foundry.  All  the  buses  will  be  of  the 
single-deck  type,  with  seating  capacities 
ranging  from  31  to  33. 

Of  the  30  buses  to  be  built  by  Mack, 
twelve  will  be  equipped  with  rear-exit 
treadle-operated  doors,  and  four  with  gas- 
electric  drives.  The  rear-exit  buses  will 
have  a  seating  capacitv  of  31,  the  remain- 
ing eighteen  a  capacity  of  33.  Specifica- 
tions of  the  Mack  buses  include  dual  igni- 
tion. Barlow  fuel  pump  with  vacuum  tank 
as  reserve,  special  air  intake  permitting  air 
to  be  taken  from  the  exterior  in  the  sum- 
mer and  from  under  the  hood  in  the  winter, 
and  inverted  dual  reduction  axles.  The 
gas-electrics  will  be  equipped  with  General 
Electric  single-motor  drive.     • 

All  the  buses  will  be  special  jobs  because 
of  the  restriction  of  the  State  of  Maryland 
to  a  maximum  width  of  93  in. 


Indiana  Railroad  Building 
New  Substations  for  its  High- 
Speed  Interurban  Service 

.\  new  rotary  converter  substation  with 
a  capacity  of  500-kw.  was  resently  placed 
in  service  near  Montpelier.by  the  Indiana 
Railroad.  The  station  is  the  first  of  five 
being  built  by  the  Indiana  Railroad  to  in- 
crease the  power  supplv  on  the  line  from 
Indianapolis  to  Fort  Wayne  for  operation 
of  the  new  high-speed  interurban  cars  to 
be  inaugurated  next  month.  The  other 
four  substations,  located  near  Fortville, 
Pendleton.  Eaton  and  at  a  point  5  miles 
south  of  ^fontpelier,  will  be  completed 
within  the  next  three  weeks.  The  station 
at  Eaton  and  the  one  south  of  Montpelier 
will  be  equipped  with  500-kw.  rotary  con- 
verters :  those  at  Pendleton  and  Fortville 
will  have  mercury  arc  rectifiers,  having  a 
capacity  of  850  kw.  each. 


Track  Elevation  Work 
Speeded 

The  work  of  elevating  the  tracks  on 
Evanston  division  of  the  Chicago  Rapid 
Transit  Lines  between  Church  and  Isa- 
bella Streets,  a  distance  of  li  miles,  is 
moving  forward  rapidly.  Plans  have  been 
made  for  three  new  stations  to  be  erected 
in  connection  with  the  track  elevation.  The 
first  of  these  will  be  at  Central  Street 
which,  in  addition  to  serving  a  thickly- 
populated  suburban  district,  is  the  main 
transportation  point  for  thousands  attend- 
ing football  games  at  Northwestern  Uni- 
versity in  Evanston.  Special  features  for 
handling  the  football  crowds  with  the  max- 
imum of  speed  and  convenience  will  be 
installed  at  this  station. 
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Equipment  Pageant  Will 

Picture  Future  of  Mass 

Transportation 

As  a  contribution  in  commemoration 
of  the  Golden  Jubilee  of  the  American 
Electric  Railway  Association,  equipment 
manufacturers  will  offer  a  pageant  of 
modern  cars  and  buses  at  the  convention 
at  Atlantic  City.  The  pageant  will  be  ar- 
ranged for  the  plaza  space  in  front  of 
the  auditorium.  Plans  were  agreed 
upon  at  a  subcommittee  meeting  of  the 
Alanufacturers'  Advisory  Committee,  ap- 
pointed to  co-operate  with  the  exhibit 
and  entertainment  committees  of  the 
association. 

The  pageant  will  include  ten  units  in- 
corporating all  the  latest  improvements 
and  design  features.  The  units  to  be  in- 
cluded in  the  pageant,  and  the  manufac- 
turers tentatively  appointed  to  display 
each  unit  are  shown  below: 

1.  High-speed  car 56  ft.  Brill 

2.  Large  city  street  car.  ...  50  ft.  St.  Louia 

3.  Medium  city  street  car. .  45  ft.  Cincinnati 

4.  40-passenger  trolley  bus.  33  ft.  Twin  Coach 

5.  30-passenger  trolley  bus .  26  ft.  BriU 

6.  42-pa8seno:er  gas  bus. ...  33  ft.  Mack 

7.  38-pas8enger  gas  bus. ...  33  ft.  White 

8.  33-pa8senger  gas  bus. ...  31  ft.  General  Motors 

9.  21 -passenger  gas  bus. ...  25  ft.  Fargo 

10.  Taificab 16  ft.  General  Motors 

All  units  will  be  painted  in  a  uniform 
color  scheme  with  light  green  panels, 
cream  superstructure  and  aluminum 
painted  roof.  The  standard  A.E.R..^. 
monogram  of  dark  blue  and  gold  will 
appear  on  one  side. 


Chicago  Looking  Ahead 

Toward  Suburban 

Electrification 

Eventually,  electric  rapid  transit  trams 
will  operate  over  the  rights-of-way  of 
steam  railroads  in  the  Chicago  area. 
Britton  I.  Budd,  president  of  the  Chicago 
Rapid  Transit  Company,  predicts. 

Edward  J.  Noonan,  engineer  for  the  City 
Council's  railway  terminal  committee,  has 
estimated  the  cost  of  adapting  steam  rail- 
road lines  for  electrical  service  at  about 
$10,000,000.  There  are  100  miles  of  line 
and  200  miles  of  track  within  S  to  10  miles 
of  the  Chicago  Loop.  Railroad  engineers 
estimate  it  would  require  $500,000,000  for 
complete  electrification  of  Chicago  ter- 
minals and  suburban  service. 


New  Type  Escalators  for 
Boston  Elevated 

Installation  of  a  new  single  file  escalator 
at  Forest  Hills  and  the  installation  of 
another  new  escalator  at  a  later  date  after 
the  removal  of  the  existing  escalator  is 
asked  by  the  Boston  Elevated  Railway  in 
plans  filed  with  the  State  Department  of 
Public  Utilities.  The  cost  of  the  first 
escalator  is  estimated  at  $47,600  and  of 
the  second  at  $47,100.  This  includes  the 
cost  of  removing  the  present  escalator. 
Installation  of  the  first  escalator  will  take 
three  months  from  the  tirrie  it  is  ordered. 

The  proposed  escalator  is  the  newest 
"clean-step"  type  embodying  the  good  fea- 
tures of  the  old  cleat  and  step  escalators. 
There  is  only  one  escalator  like  it  in  Bos- 
ton, although  similar  escalators  are  used 
in  department  stores  in  New  York  and  in 
foreign  countries.  The  cleats  form  dis- 
tinct  steps,    12  in.   wide  and  7i  in.   high. 


The  cleat  steps  rise  gradually  at  the  bot- 
tom and  flatten  out  at  the  top.  Another 
advantage  of  the  proposed  escalator  is 
that  the  passenger  when  reaching  the  head 
of  the  escalator  steps  off  in  front  instead 
of  sideways  as  at  the  present  Forest  Hills 
escalator. 

The  proposed  escalator  would  have  a 
rise  of  28  ft.,  7  in.  at  a  30  deg.  angle.  It 
is  2  ft.  wide,  capable  of  accommodating 
4,000  person  an  hour  and  travels  at  a  rate 
of  90  ft.  a  minute.  The  first  escalator 
will  be  built  southerly  of  the  present 
escalator  and  will  operate  from  South  to 
Xorth :  the  second  escalator  will  operate 
North  to  South.  Both  will  discharge  pas- 
sengers near  the  center  of  the  platform  and 
will  result  in  better  distribution  of  pas- 
sengers. . 


AC  Spark  Plug  Company  announces 
the  appointment  of  Charles  Wesley 
McKinly  as  chief  development  engineer 
to  succeed  Joseph  Zubaty.  Mr.  Zubaty 
is  leaving  after  eight  years  of  service 
for  an  extended  stay  in  Prague. 

Buda  Company,  Harvey,  IIL,  manu- 
facturers of  railroad  supplies,  Diesel  en- 
gines and  power  units  for  various  port- 
able and  stationary  requirements,  are 
celebrating  their  SOth  anniversary. 


Brill  Closes  St.  Louis  Plant 

The  J.  G.  Brill  Company  has  announced 
the  closing  on  July  1  of  its  plant  in  St. 
Louis,  formerly  known  as  the  American 
Car  Company.  In  closing  this  plant,  the 
Brill  Management  is  following  the  trend 
toward  the  elimination  of  uneconomical 
operation  by  concentrating  its  manufactur- 
ing activities  for  electric  railways  in  the 
West  and  Middle  West  at  the  plant  of  the 
J.  G.  Brill  Company  of  Ohio  in  Cleveland. 

With  the  growing  interest  in  trolley 
buses  and  the  larger  emphasis  being  placed 
tfiday  on  the  importance  of  public  appeal 
in  both  trolley  buses  and  electric  cars,  it 
was  also  felt  that  the  facilities  at  the 
Cleveland  plant  were  more  adequately  suited 
to  and  possessing  even  a  larger  capacity 
than  required  to  meet  the  needs  of  electric 
railways  in  the  middle  and  western  ter- 
ritories. Therefore,  in  concentrating  its 
activities  for  these  territories  in  one  plant 
the  Brill  Company  feels  itself  in  even  better 
position  to  take  care  of  the  requirements 
of  those  electric  railways  interested  in  new 
equipment  and  to  provide  the  service  neces- 
sary to  satisfactory  operation. 

The  J.  G.  Brill  Company's  Western 
region  will  continue  sales  representation  in 
St.  Louis,  with  R.  S.  Hood  at  1558  South 
Vandeventer  Avenue. 


Gas-Electric  Wrecking  Crane  for  Cleveland  Union  Terminal 


Double-end  wrecking  tranc,  the  lirst 
wrecking  crane  with  gas-electric  drive,  has 
recently  been  purchased  by  the  Cleveland 
Union  Terminal  Company,  from  the  Indus- 
trial Brownhoist  Corporation,  Cleveland. 
Designed    specially    for    work    in    tunnels 


with  close  clearances,  it  has  a  capacity 
of  105  tons  at  each  end.  Three  independ- 
ent sources  of  power  are  available,  con- 
sisting of  two  225-hp.  gasoline  engines 
connected  directly  to  350-amp.,  400-volt  d.c. 
generators,  and  one  208-ceII  storage  battery. 


Simplified  Packaging  of 
Overhead  Material  Adopted 

A  simplified  practice  recommendation 
covering  the  packaging  of  twenty  items 
of  overhead  electric  railway  materials  was 
adopted  at  a  general  conference  of  repre- 
sentatives of  all  interests,  held  under  the 
auspices  of  the  division  of  simplified  prac- 
tice of  the  Bureau  of  Standards,  Depart- 
ment of  Commerce,  at  Pittsburgh. 

Recommendations  were  made  for  the 
packaging  of  the  following  materials ; 
protecting  trolley  armor,  pole  bands  up  to 
and  including  6  in.,  pole  Innds  7  in.  and 
more,  fork  bolts  with  insulator  i  in.  in 
diameter,  fork  bolts  with  insulator  S  in. 
in  diameter,  angle  crossarm  braces,  flat 
steel  crossarm  braces,  crossings  or  cross- 
overs, trolley  wire  clinch  ears,  trolley 
frogs,  straight  line  hangers,  cap  and  cone 
insulators,  section  insulators.  Globe  & 
Giant  strain  insulators,  wood  strain  insu- 
lators, feeder  pins  for  steel  crossarms. 
straight  line  suspension  pullovers,  soldered 
trolley  wire  splicing  sleeves,  mechanical 
trolley  wire  splicing  sleeves  and  line  sec- 
tion switches. 


ADVERTISING 
LITERATURE 


Carbon  Brushes  and  the  principles 
governing  their  characteristics  and  per- 
formance are  discussed  in  a  42-page 
booklet  offered  by  the  Boxill-Bruel  Car- 
bon  Company,   Columbia   Park.   Ohio. 

Potentiometer  Pyrometers  are  fea- 
tured in  its  new  catalog  Xo.  1101  by  the 
Brown  Instrument  Company,  Philadel- 
phia. .\  short  introduction  outlines  the 
nature  and  application  of  the  poten- 
tiometer principle  to  pyrometry. 

Mercury-arc  Rectifiers  with  steel  tanks 
is  the  subject  of  the  Westinghouse  pub- 
lication C-1907-.\.  Principles  of  opera- 
tion, design  characteristics  and  auxilia- 
ries are  the  topics  covered. 

Kips  Bay  Station  of  the  New  York 
Steam  Corporation  is  described  in  a 
booklet  issued  by  the  Combustion  Engi- 
neering Corporation,  200  Madison  Ave., 
New  York.  Detailed  description  is 
given  of  the  fifth  steam  generating  unit, 
recently  placed  in  service. 
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Bus  Deliveries 

Boston  Elevated  RaUway,  Boston, 
Mass.,  four  Twin   Coach,   Model  40. 

Boston,  Worcester  &  New  York 
Street  Railway,  Framingham,  Mass., 
five  white.  Model  65A. 

British  Columbia  Electric  Railway, 
Vancouver,  B.  C,  one  White,  Model  613. 

Chicago  Surface  Lines,  Chicago,  111., 
ten  Twin  Coach  trolley  buses. 

Columbia  Railway,  Gas  &  Electric, 
Columbia,  S.  C,  seven  Twin  Coach. 
Model  20. 

Columbus  &  Zanesville  Transporta- 
tion Company,  Zanesville,  Ohio,  three 
Yellow  Coach,  29-passenger  parlor  tjpe. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass.,  nine  A.C.F.,  metro- 
politan type;  three  Twin  Coach,  two 
Model  30  and  one  Model  40. 

Capital  Traction  Company,  Washing- 
ton, D.  C,  one  A.C.F.,  37-passenger 
parlor  type. 

Nashua  Street  Railway,  Nashua, 
N.  H.,  two  Mack,  29-passenger  city  type. 

Northampton  Street  Railway,  North- 
ampton, Mass.,  one  Mack,  25-passenger 
city  type. 

Pacific  Electric  Company,  Los  An- 
geles, Cal.,  twelve  Twin  Coach,  Model  30. 

Public  Service  Company  of  Colorado, 
Boulder,  Col.,  four  Mack,  20-passenger 
city  type. 


San  Antonio  Public  Service,  San  An- 
tonio, Tex.,  six  Yellow  Coach.  21-pas- 
senger  city  type. 

Sault  Ste.  Marie  Traction  Company, 
Sault  Ste.  Marie,  Mich.,  one  Yellow 
Coach,  21-passenger  city  type. 

Scranton  Bus  Company,  Scranton, 
Pa.,  five  White,  Model  54. 

Three  Rivers  Traction  Company, 
Three  Rivers,  Que.,  four  White, 
Model  613. 

United  Service  Company,  Tulsa, 
Okla.,  two  White,  Model  613. 

Virginia  Electric  &  Power  Company, 
Richmond,  Va.,  five  Twin  .  Coach, 
Model  30. 

Receiver  Named  for 
Hale  &  Kilburn 

A  federal  court  receiver  has  been  ap- 
pointed for  Hale  &  Kilburn  Company, 
manufacturers  of  automobile,  street  car 
and  bus  equipment,  in  a  mortgage  fore- 
closure suit  filed  by  the  Fidelity-Philadel- 
phia Trust  Company,  trustee  for  the  bond- 
holders. The  bill  of  particulars  states 
that  the  company  defaulted  in  the  payment 
of  installment  interest  of  $26,820  on  out- 
standing mortgage  bonds  of  $894,000.  No 
figures  were  given  as  to  the  general  lia- 
bilities and  assets.  The  mortgage  was 
created  in  1919  when  the  company  wa? 
known  as  the  Hale  &  Kilburn  Corpora- 
tion. 
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Retail  Food 

U.  S.  Bur.  Lab.  Stet. 


1913 


Cost  of  Living 

Nat.  Ind.  Cjnf.  Bd.      1923 


100 


General  Business 

Tile  Business  Week  Normal    =      100 


Industrial  Activitv 

Elec.  World,  kw.-hr.  ys'ed    1923-25=  100 


Bank  Clearings 

Outside  NY.  City        1926   =      100 


June,  1931 
8.64 


May,  1931 

121.0 


Apr.,   1931 

88.2 


June  6,  1931 
78.5 


May.  1931 

109.8 

May,  1931 
68.6 


Month 
Ago 


May,  1931 

7.81 


May,  1931 
118 


May,  1931 

233.2 


May,  1931 
185 


May,  1931 

189.3 


Apr.,  1931 

73.3 


May,  1931 

8.91 


Apr.,  1931 

124.0 


Mar.,  1931 

89.1 


May  9,  1931 
78.7 


Apr.,  1911 
106.4 

Apr,,  1931 

76.0 


Year 
Ago 


June,  1930 
7.77 


June,  1930 
139 


June,  1930 

231.7 


June,  1930 

200 


June,  1930 

203.4 


May,  1930 
89.1 


June,  1 930 
10.77 


May,  1930 

150.1 


Apr.,  1930 
98.7 


June  7,  1 930 
91.3 


May,  1930 

119.0 


May,  1930 
92.1 


Last  Five  Yean 


High 


June,  1931 
7.81 


Dec.,  1926 
159 


Apr.,  1931 
233.2 


Nov.,  1928 
206 


Jan.,  1927 
211.5 


Low 


July,  1926 
7.35 


June,  1931 
116 


June,  1926 

225.5 


June,  1931 

184 


June,  1931 

187.2 


May,  1926      .May,  1931 
100.5     I      71.3 


Jan.,  1928      June,  1931 

13.57  8.64 


Dec.,  1926 
161.8 


April,  1926 
105.5 


May,  1931 
121.0 


Apr.,  1931 
88.2 


Oct.  6,   1928  Jan.  31,  1931 

117.6  77.0 


Feb.,  1929 

140.4 


Oct.,  1929 
111.8 


Jan.,  1931 
97.6 


May,  1931 
68.6 


♦The  three  index  numbers  marked  with  an  asterisk 
are  computed  by  Mr.  Richey,  as  follows:  Fares  index 
is  average  street  railway  fare  in  all  United  States 
cities  with  s  jwpulation  of  50,000  or  over  except  New 
York  City,  and  weighted  according  to  population. 
Street  Railway  Materials  index  is  relative  average 
prire    of   materials    (including   fuel)    used    in   street 


railway  operation  and  maintenance,  weighted  aceord- 
ins  to  average  use  of  such  materials.  Wages  index  is 
relative  average  maximum  hourly  wage  of  motormen, 
conductors  and  operators  on  121  of  the  largest  street 
and  interurban  railways  operated  in  the  United 
States,  weighted  according  to  the  number  of  such  men 
employed  on  these  roads. 


Material  Prices 

JUNE   26,   1931 


Metais — New  York 

Copper,  electrolytic,  delivered,  cents  per  lb.  8.50 

Lead 4.25 

Nickel,  ingot 35 .  00 

Zinc 3.  90 

Tin,  Straits 24.  10 

Aluminum,  98  to  99  per  cent 22 .  90 

Babbitt  metal,  warehouse 

Commercial  grade 33. 25 

General  service 28 .  50 

Track  Materials — Pittsburgh 

Standard  steel  rails,  gross  ton $4  3 .  00 

Track  spikes,  A-in.  and  larger,  per  100  lb... .  2.  70 

Tie  plates,  steel,  cents  per  1 00  lb 1.95 

Angle  bars,  cents  per  1 00  lb 2.75 

Track  bolts,  per  100  lb 3.90 

Ties,  6m.x  8m.x8  ft.. 

White  Oak,  Chicago 1 .  35 

Long  leaf  pine,  New  York 1 .  00 

Waste — New   York 

Waste,  wool,  cents  per  lb 11.00 

Waste,  cotton  (100  lb.  bale),  cents  per  lb.: 

White 7. 00- 1 1.00 

Colored 7.00-10.00 

Wire— New  York 

Bare  copper  wire,  cents  per  lb 10.  25 

Rubber-covered  wire,  No.  14,  per  1,000  ft....  $4.22 

Weatherproof  wire  base,  centellper  lb 12.125 

Paint  Materials — New  York 

Linseed  oil  (5  bbl.  lots),  cents  per  lb 8.90 

White  lead  in  oil  (1 001b.  keg),  cents  per  lb...  13.25 

Red  lead  in  oil 14.75 

Turpentine  (bbl.  lots),  cents  per  gal 54.00 

Putty,  com'l  grade.  100  lb.  tins,  cents  per  lb.  2.  75 

Hardware — Pittsburgh 

Wire  nails,  per  keg $  1 .  80 

Sheet  iron  (24  gage),  cents  per  lb 2.15 

Sheet  iron,  galvanized  (24  gage),  cents  per  !b.  2.  75 

Auto  body  sheets  (20  gage),  cents iper  lb 3.05 

Bituminous   Coal 

Pittsburgh  mine  run,  net  ton $  1 .  40 

Central,  111.,  screenings .85 

Kansas  screenings,  Kansas  City 1 .  50 

Big  seam,  Ala.,  mine  run 1 .  70 

Smokeless  mine  run,  Chicago 1 .  60 

Paving   Materials 

Paving  stone,  granite,  5  in.,  f.o.b.: 

New  York- — Grade  I ,  per  thousand $  1 20 .  00 

Wood  block   paving   3|,    16  lb.   treatment, 

N.Y..  persq.yd..  f.o.b 2.50 

Paving  brick.   3}x81x4,  N.Y.,  per   1,000  in. 

carload  lots,  f.o.b 50 .  00 

Paving  brick,   3x8jx4,   N.  Y.,  per   1,000  in. 

carload  lots,  f.o.b 45 .  00 

Crushed   stone,    }-in.,   wfaosesale,   f.o.b.   per 

cu.yd 1 .  75 

Cement,   Chicago,  in  carload  lots,   without 

bags,  f.o.b 135 

Gravel,  J-in.,  cu.yd..  wholesale,  f.o.b 1 .  60 

Sand,  cu.yd.,  wholesale,  f.o.b 1 .  00 

Asphalt,  in  pkg.  N.Y.,  f.o.b.  ref.,  per  ton. ...  15.00 

Scrap — New   York 

Heavy  copper,  cents  per  lb 6 .  00 

Light  copper 5. 00 

Heavy  brass 3 .  00 

Zinc 1.25 

Lead,  heavy 2 .  60 

Mixed  babbitt 2.  88 

Battery  lead  plates 1.13 

Cast  aluminum 9.  50 

Sheet  aluminum 1 0 .  00 

Auto  radiators 3 .  00 

Tires,  standard,  mixed,  per  ton $5.00 

Inner  tubes,  mixed,  per  cwt $  1 ,  20 

Old  Material — Chicago 

Steel  car  axels,  net  ton $11.75 

Cast  iron  car  wheels,  gross  ton 10.  25 

Steel  car  wheels,  gross  ton 1 0 .  00 

Leaf  springs,  cut  apart,  gross  ton 11.25 

Angle  bars,  gross  ton 9.  50 

Brake  shoes,  net  ton 5.  75 

Steel  rails  (short),  gross  ton 1 1 .  25 

Relaying  rails,  gross  ton  (65  lb.  and  heavier)  24. 50 

Machine  shop  turnings,  gross  ton. 3.  75 

Coil  springs 1 1 .  75 
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can  Speed 

be  coupled  with  Safety? 


The   populace  of  every  city  hazards.     And  with  increase 

in  the  country  is  clamoring  ing  traffic  hazards  you  need 

for  accelerated  movement  of  emergency  brakes   that  will 

vehicles.  act  under  any  conditions. 

With  this  increased  speed  Specify  "Peacock"  Staffless 

comes    increased    accident  Brakes. 


National  Brake  Co.,  Inc. 

Canadian  Representative  Ruffalo    N    Y  "^^  Ellcon  Company — General  Sales  Representatives 

Lyman  Tube  8C  Supply  Co.,  Ltd.,  Montreal,  Can.  '  50  Church  St.,  New  York 


100%  m{  100% 

SAFE     Ij    FAST 


PEACOCK 


STAFFLESS  BRAKES 
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IN  planning  for  greater  efficiency  in  electric  railway  operation, 
the  matter  of  trolley  poles  should  be  given  careful  considera- 
tion. When  figuring  the  cost  of  service  it  will  be  well  to  study 
the  construction  of  the  trolley  pole — what  it  can  do  from  day  to 
day  in  keeping  down  delays,  avoiding  traffic  tie-ups  and  elimi- 
nating frequent  replacements. 

NATIONAL-SHELBY  Poles  are  designed  with  sufficient 
strength  to  meet  all  service  requirements  and  yet  not  be  of  ex- 
cessive weight  and  are,  therefore,  economical.  A  special  form  of 
reinforcement  at  the  proper  place  gives  the  pole  great  strength, 
while  the  grade  of  steel  used  and  a  special  heat  treatment  after 
drawing  give  a  high  elastic  limit  and  assure  long  life  and  satis- 
factory service. 

In  addition,  every  NATIONAL-SHELBY  Trolley  Pole  is  in- 
dividually tested  before  it  leaves  the  mill — a  form  of  test  that  ap- 
pro.ximates  actual  service  conditions.  This  type  of  test  is  es- 
pecially important  in  that  it  minimizes  the  possibility  of  any  de- 
fective pole  being  installed — thereby  helping  to  cut  the  cost  of 
trolley  pole  service  before  it  begins.  A  description  of  this  test  and 
complete  information  about  these  poles  will  be  sent  on  request. 
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NATIONAL  Tube  Company 

Fricic  Building,    Piitshurffh,  Pa. 


SUBSIDIARY  OF  UNITED  STATES  STEEL  CORPORATION 


QUAUTV 

.Products 


.  American  Bridge  Company 
American  Sheet  and  Tin  Platc  CoMfANV 
American  STf^F.L  and  Wire  Company 
Carnrgir  Strkl  Company 


^mikt  C'tmst  biUrih«t9n:     Columbia  Steel  Company,  Ruu  Building.  San  Franctsco,  Calif. 


PHINCIPAL  SUBSIDIARY   MANUrACTURINO  COMPANllS  "-ffi^Soit  WELL  SUPPtY  COMPANY 

Columbia  Steel  Company  Illinois  Stkel  Company  The  Lorain  Stef.l  Company 

Cyclone  Fence  Company  Minnesota  Steel  Company  Tennessee  Coal.  Iron  &  R.  K.  Company 

Federal  Shipbuilding  and  Dry  Docr  Company  National  Tube  Company  Universal  Atlas  Cement  Company 


Kxt^ort  Distributmrs  —  VinxlcA  Slatet  Steef  ProducK  Company.  30  Church  Street.  New  York.  S.  Y. 
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Canton  Motor  Coach, 
Inc.,  Canton,  Ohio, 
operates  75  city  buses 
on     Goodyear    Tires 


66 


More  titan  50,000  miles 

on  OOODYEARS" 


Long  mileage  isn't  the  only 
thing  it  takes  to  make  a  good 
tire  for  motor  coaches.  But 
it's  one  of  the  best  indications 
that  tires  can  run  without 
trouble  and  keep  passengers 
moving  on  schedule. 

That's  the  case  in  Canton. 
"On  some  lines  in  our  city- 
wide  service,  buses  have  trav- 
eled more  than  50,000  miles 
on  Goodyears  and  indications 
are  that  these  tires  are  still 


good  for  many  more  miles. 
We  have  had  very  few  road 
service  calls,  which  is  an  im- 
portant feature  in  building 
up  and  retaining  the  good 
will  of  the  riding  public." 
Whether  you  want  safe, 
sure  traction  on  hills,  wet 
pavements  or  country  roads 
— whether  you  want  a  tire 
stout  enough  to  stand  up 
under  the  speed  of  interstate 
runs — or  a  tire  to  roll  out 


comfortable  transportation 
on  city  streets  —  you'll  find 
operations  like  yours  which 
get  what  you  want  in  Good- 
years. 

Find  out  why  more  people 
ride  on  Goodyear  Tires  than 
on  any  other  kind — it's  just 
as  true  of  motor  coaches  as 
it  is  of  passenger  cars.  The 
next  time  you  order  new 
equipment — specify  delivery 
on  Goodyears. 


THE  GREATEST  >AM 


IN  RUBBER 


More  Tons   are  Hauled   on   Goodyear  Tires   than   on    any  other    kind 
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The  "Inside  Track"  in 
which  the  Market  Street 
Railtoay  Company  tells 
its  employees  about  the 
operations  of  their  com- 
pany. 
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Fieut  on  Sutter  Street,  San 
Francisco,  taken  May  27,  1931, 
after  reconstruction  had  been 
completed.  White  arrows 
show  location  of  two  Thermit 
welded  rail  joints  in  fore- 
ground. 
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METAL     £>THERA^-nr 


Pittsburgh 


Chicago 


120  Broadway,  New  York,  N.  Y. 


Albany 


So.  San  Francisco 


Toronto 
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In  San  Francisco 
California 


Market  Street  Railway  Company 
Joins  the  list  of  users  of 

THERMIT 


"There  has  been  quite_  a  lot  of  interest  shown  by  em- 
ployees of  the  company  in  the  welding  of  rail  joints  in 
our  reconstruction  work  on  Sutter  Street,"  says  Mr. 
Cochran,  in  his  article  in  the  "Inside  Track,"  Company 
publication  of  the  Market  Street  Railway.  His  article 
then  goes  on  to  describe  the  process  of  Thermit  Welding 
as  used  on  their  lines.  This  is  part  of  the  $2,500,000 
program  of  reconstruction  and  rehabilitation  recently 
started  by  this  important  property.  106  lb.  rail  is  being 
laid,  with  Thermit  Welded  joints. 

Besides  telling  the  story  to  its  employees,  the  Market 
Street  Railway  Company  placed  posters  in  the  cars  to 
explain  the  improvements  to  the  patrons  of  the  road. 

Thermit- Welding  gives  a  smoother  riding  track  because 
the  rails  are  actually  joined — not  jointed.  There  is  no 
gap,  no  rough  spot  left  for  the  wheels  to  bump  over. 
Welded  solidly  together,  and  ground  to  absolutely  level 
smoothness,  the  rails  form  an  unbroken  path  of  steel 
which  means  smooth  and  quiet  operation  of  cars.  The 
Market  Street  Railway,  like  many  other  users  of  Thermit 
Welding,  is  pleased  to  point  this  out  to  patrons  as  one 
more  step  toward  better  public  relations. 

"Thermit  Welding  Under  Traffic" — our  new  method 
of  making  welds  without  interrupting  service,  is  being 
used  on  this  job. 

Thermit  Welding  is  now  being  done  at  lower  cost  than 
ever  before.  It  can  be  done  under  adverse  traffic  con- 
ditions if  necessary.  The  time  to  do  it  .  .  .  is  now! 
Ask  our  nearest  office  for  quotations. 


ATION 


Pittsburgh 


120  Broadway,  New  York,  N.  Y. 
Chicago  Albany  So.  San  Francisco 


Toronto 


18 


ELECTRIC  RAILWAY  JOURNAL 


July,  1931 


RtO    Q<U/1UTY   IW  THE  JLOWCST  PRICtP  TRtiCK  fJELD, 


^£l4f 


TON 


...  with,  a  wide  range  oi 
Reo  bodies  to  fit  your  needs 

In  the  entire  field  of  low  price  trucks, 
only  the  new  iy2-Ton  REO  SPEED 
WAGONS  embody  all  these  excelling 
features: 

Powerful  4  and  6  cylinder  truck  engines 
with^ve  and  seven  bearing  crankshafts; 
maximum  piston  displacements;  full  force 
feed  oiling  even  to  the  piston  pins;  chrome 
nickel  cylinders  that  wear  seven  times 
longer;  extra  large  7"  deep  frames;  full 
floating  rear  axles;  long,  heavy  springs; 
Spoksteel  wheels;  and  large  internal,  self- 
equalizing  hydraulic  brakes! 

Wheelbases  are  longer,  with  greater  load- 
ing spaces  back  of  the  cab.  With  this 
sturdy  chassis,  Reo  is  prepared  to  supply 
every  popular  type  of  panel,  stake,  ex- 
press or  dump  body— also  special  types 
for  special  needs.  Prices  are  low  and 
quality  extraordinary. 

A  drive  under  load— over  test  routes  of 
your  own  choosing— will  tell  more  about 
the  smooth,  powerful  action  of  these  new 


Four-Cylinder  $625,  Six-Cylinder  $725 

Chassis  f.  o.  b.  Lansings  Michigan 

DUAL  WHEELS  EXTRA 


Speed  Wagons  than  words  could  possibly 
convey.  Note  carefully  the  savings  in 
time  and  gas— and  the  exceptional  size 
and  strength  of  vital  parts. 

Any  Reo  salesman  will  gladly  show  you 
a  portfoUo  which  proves,  by  illustrated 
Uf  e-size  comparisons  of  parts,  the  real  and 
indisputable  margin  of  Reo  superiority. 

By  all  means,  see  this  SPEED  WAGON 
before  you  buy! 

REO    MOTOR   CAR    COMPANY 

LANSING  -  TORONTO 
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HARD   NUTS 

for  strenuous  Railroad  Service 


S  ; 


.  .  .  Another 
R  B  &  W  Standard 


The  titans  of  the  rails  get  as  much 
solicitous  attention  as  a  thorough- 
bred race  horse.  A  locomotive's  life 
is  crowded  with  cleaning,  oiling, 
adjusting. 

Important,  if  small,  accessories  in 
an  engine's  daily  work  are  the  nuts 
that  must  be  frequently  adjusted 
to  a  nicety  to  maintain  smooth 
operation. 

R  B  &  W  Case  Hardened  Nuts  are 
standard  on  American  locomotives. 
Builders  feel  they  can  not  afford 
to  take  chances  on  ordinary  nuts. 

Once  a  prominent  locomotive 
builder  sent  us  his  first  order  for 


case  hardened  nuts  with  a  specifica- 
tion so  rigid  that  it  was  commer- 
cially impractical,  and  would  have 
impaired  the  strength  of  the  threads. 
Investigation  by  the  R  B  &W  En- 
gineering  Service  discovered  the  lo- 
comotive builder  had  had  much 
trouble  with  such  nuts 
bought  from  other  sources. 
The  changed  specifications 
we  recommended  resulted  in 


a  nut  so  satisfactory  that  not  an- 
other complaint  has  been  received. 
Now  this  customer  wouldn't  think 
of  entrusting  his  case  hardened  nut 
orders  to  anyone  but  R  B  &  W,  be- 
cause the  Empire  Brand  stands 
up  under  the  rigorous  service  de- 
manded. 

Use  the  R  B  &  W  Engineer- 
ing  Service  when  you  plan 
or  redesign  bolting  material. 


RUSSELL,  BURDSALL  &  WARD  BOLT  &  NUT  CO. 

ROCK  FALLS,  ILL.  PORT  CHESTER,  N,  Y.  coraopolis,  pa. 

Sales  Offices   at    Philadelphia,   Detroit,   Chicago,  San   Francisco,   Lot   Angeles,   Seattle,     Portland,   Ore. 
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SIMPLEX 

CLASP 

BRAKES 


for 

GAS  -  ELECTRIC 

CARS 


RAILROADS  of  the  country  are  using  American  Steel  Foundries 
.    Clasp  Brakes  for  passenger  equipment. 
Greater  retardation;  reduction  in  brake  shoe  wear;  desirable  bal- 
ancing of  braking  forces — all  have  proved  the  value  of  Clasp  Brakes. 

Gas-electric  cars  have  increased  in  weight  and  size  until  they  now 
are  frequently  larger  than  standard  passenger  cars.  For  these  rea- 
sons, they,  too,  need  Simplex  Clasp  Brakes.  Clasp  Brakes  are  appli- 
cable to  Gas-Electric  Car  Trucks  and  should  be  included  in  your 
specifications. 


ABfERicAN  Steel  Foundries 

NEWVORK  CHICAGO  ST.IXIUIS 
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When  you  need  signal  wires  and  cables — or  any  other  types 
of  wires  and  cables  for  electric  railway  use — remember  that 
Roebling  makes  all.  In  fact,  the  Roebling  Line  ranges  from 
magnet  wire  for  winding  coils  to  heavy  High  Tension  Lead 
Sheathed  Power  Cables. 

Roebling  is  equipped  to  give  you  prompt  service,  too.  Quick 
shipment  of  standard  types  of  wires  and  cables  can  be  made 
from  all  warehouse  points  below. 

We  would  be  glad  to  have  an  opportunity  to  furnish  infor- 
mation and  prices  regarding  any  of  the  Roebling  Wires  and 
Cables  listed. 

JOHN  A,  ROEBLINGS  SONS  COMPANY,  TRENTON,  N.J. 

Atlanta  Boston  Chicago  Cleveland  Los  Angeles  New  York 

Philadelphia      Portland,  Ore.      San  Francisco      Seattle         Export  Dept.— New  York,  N.Y. 


Railway  Signal  Wires  and  Cables  » 
Parkway  Cables  »  Power  Cables;  Paper, 
Cambric,  Rubber;  Braided  or  Leaded  » 
Car  Wire  »  Locomotive  Wire  »  Bronze 
Trolley  and  Contact  Wire  »  Copper 
Trolley  and  Contact  Wire  »  Copper 
Transmission  Strand  »  Guy  Wire  and 
Strand  »  Bond  Wires  »  Ground 
Wires  »  Welding  Cable;  Trailing  and 
Electrode  Holder  »  And  a  wide  variety 
of  other  Wires  and  Cables. 


ELECTRICAL     WIRES     AND     CABLES 
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REDUCING   OVERHEAD    FOR 
TRUCK  AND  BUS  OPERATORS 

K|  P  "Jl  By  millions  of  miles  of  tested  service — every  conceivable  road  and 
load— -U.  S.  Heavy  Service  truck  and  bus  tires  have  demonstrated 
their  outstanding  superiority.  The  U.  5.  Rubber  Company— World's 
Largest  Producer  of  Rubber— is  able  to  maintain  quality  from  source  to  finished 
product— "from  tree  to  truck/'  The  extra  mileage,  which  truck  and  bus  oper- 
ators from  coast  to  coast  have  come  to  associate  with  U.  S.  Tires,  is  assured 
by  exclusive  U.  S.  features  of  construction  found  in  no  other  tire.  That's  why 


THE    BIG    SWING    IS    TO    U.    S.    TIRES 


United     States     Rubber     Company 

WORLD'S        LARGEST       ^       PRODUCER       OF       RUBBER 


JL  JjJjIjVJtT  announces 

now  available  with  quick 
removable  power  plant  and 
many  added  refinements 


»  »  »  »  »  »  »  »  »  »  »  » 


One  of  the  most  important 
of  the  new  refinements  incor- 
porated in  the  new  Type  2  50 
design  is  the  quick  removal 
and  replacement  of  the  radi- 
ator, engine,  clutch  and  trans- 
mission as  a  single  unit.  This 
entire  assembly  can  be  re- 
moved by  two  men  in  less 
than  ten  minutes  and  can  be 
replaced  in  less  than  twenty 
minutes. 


>>   »   » 


Without  dhtttrbing  any  adjustment  or  even  removing  the 
water  from  the  radiator,  two  men  can  remove  and  replace 
the  entire  power  plant  assembly,  including  radiator, 
engine,  clutch  and  transmission  as  a  unit,  in  the  same 
amount  of  time  ordinarily  required  to  replace  a  radiator. 


The  power  plant  unit  is  rolled,  not  lifted,  out  of  the 
frame.  All  connections,  including  exhaust  line,  and  fuel 
leads  to  the  engine  are  quickly  demountable  and  no 
adjustments  are  affected.  By  means  of  special  connector 
blocks  all  wiring,  including  ignition  and  generator 
wiring  and  starter  leads,  can  be  instantly  disconnected. 

This  new  spring  design  and  spring  mounting  insures 
against  delays  from  spring  failures.  The  two  top 
leaves  of  each  spring  are  wrapped  and  the  third 
leaf  partially  wrapped  around  the  eye  of  the  springs. 
An  encircling  retaining  bracket  on  the  unshackled 
end  of  the  front  spring  assures  alignment  of  the  front 
axle  even  if  the  spring  eye  should  tear  out. 


The  frame  has  been  straight- 
ened so  that  it  parallels  the 
floor  ramp.  This  eliminates 
the  usual  high  kick  up  and 
provides  better  seating  ar- 
rangement at  the  wheel 
housing.  The  strength  of  the 
frame  has  been  increased 
materially  by  extending  and 
bending  the  lower  flanges 
downward  at  points  where 
maximum  stresses  occur. 


The  frame  now  parallels  the  slope  of  the  floor  ramp. 
f>    »    )»^     »     »     »     »     »     »     »     »      »     »     »     »»»»»»»»»»»»»»     )^     »     »     »     »     »     »     »     »     »     » 

Again    Yellow    sets 


Less  than  18  months  ago,  Yellow  set  a  new 
pace  in  motor  coach  design  w^hen  the  trans- 
continental Type  2  50  Parlor  Coach  was 
introduced.  Instant  and  enthusiastic  recog- 
nition followed.  The  country's  largest  and 
most  successful  operators  were  quick  to  value 
its  advanced  engineering  improvements,  its 
rider  appeal  and  comfort,  its  smooth  power 
and  exceptional  performance,  its  low  mainte- 


nance cost  and  high  revenue  earning  ability. 

Never  has  there  been  a  coach  design  more 
universally  satisfactory. 

Today  Yellow  announces  the  addition  of 
many  notable  refinements  but  no  changes  in 
the  fundamental  design  of  this  popular  model 
— ^features  which  add  still  further  to  its  low 
cost  of  operation  and   ease  of  maintenance 


The  frame  side  rails  have  been  extended  to 
Jorm  a  support  for  the  carrier  for  spare  tires  and 
direct  fastening  for  the  rear  bumper.  Thus  the 
body  structure  is  freed  of  the  usual  spare  tire  load. 


The  compressor  is  direct  mounted  to  the  engine 

and  quickly  detachable.     It  is  driven  by  dual 

belts  and  is  automatically  lubricated  from  the 

engine  lubricating  system. 


Brakes  are  of  four-wheel  type.  Brake  shoes,  blocks, 
drums  and  slack  adjusters  are  interchangeable, 
front  and  rear.  The  actuating  brake  parts  in  each 
wheel  are  of  the  duplex  type  and  consist  of  four  shoes 
simultaneously  operated  by  two  cams. 


The  brake  shoes  are  actuated  by  double  acting 
brake  chambers,  each  single  diaphragm  actuating 
two  shoes.  With  this  improved  design,  brake 
area  is  increased  to  676  square  inches  and 
efficient  braking  is  obtained  with  air  pressures 
as  low  as  35  pounds.  Drums  are  of  nickel  iron, 
/7M  '"■  diameter,  4  in-  wide,  with  ventilating, 
reinforcing  ribs. 


A  It  utilating'duct  leads  cool 

air  Joinder  side  of  driver's 

.Pedal  plate. 


Accessibility  is  a  rio'teworthy  feature  of  the 
dual  ignition  assembly.  Condensers  are 
mounted  to  the  hood  '^ide  of  the  distributors. 


»     »     » 


»     »     »     )> 


»     » 


^     »     » 


»     »     )> 


»     »     » 


»     » 


»      »     »     ^     »     »     ^     » 


the   pace 

and  to  its  extraordinary  performance  charac- 
teristics. 

The  power  plant  is  the  same  but  the  famous 
"616"  engine  can  now  be  removed  by  two 
men  in  less  than  ten  minutes — can  be  replaced 
in  less  than  twenty  minutes.  The  frame  has 
been  made  straighter,  with  less  kick  up,  and 
stronger  and  more  rigid.  Brake  adjustment 
and  maintenance  has  been  greatly  simplified. 


The  spring  construction  and  mounting  has 
been  improved  and  a  special  feature  added 
that  protects  against  road  delays  from  spring 
breakage. 

From  radiator  to  tail  light,  every  unit  and 
part  has  been  meticulously  studied  and  the 
original  design  refined  or  improved,  made 
lighter  or  stronger  or  more  accessible  as  di- 
rected by  operating  experience  and  sound 
engineering  practice.  No  detail  has  been 
overlooked  that  would  contribute  to  longer 
service  life,  improved  performance  or  simpli- 
fied maintenance. 


YELLOW  Coaches 


»»»»»}>}»»)»»»»»»»»»»»»»»»»»»}»»»>»     )^     »»»»     »    »    »    }» 


In  outward  appearance  there  is  little  change 
between  the  newest  Type  250  and  the  origi- 
nal model  introduced  eighteen  months  ago. 

But  on  the  road  and  in  the  shop  the  value 
of  the  many  refinements  which  have  been 
added  will  be  convincingly  reflected  in  lower 
operating  costs. 


In  thus  refining  to  still  higher  peaks  of  per- 
formance, long  life  and  low  cost  maintenance 
a  model  which  has  proven  universally  and 
exceptionally  satisfactory  to  the  industry. 
Yellow  Coach  again  demonstrates  its  will  to 
improve  and  its  persistent  determination  to 
achieve  perfection  so  that  the  future  of  high- 
way transportation  will  be  fully  assured. 


GENERAL    MOTORS    TRUCK    CO.,    Pontiac,    Michigan 

Subsidiary     of     Yellow     Truck     &     Coach     M/g.      Co. 
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DeVi/b/ss  ^ 

HEADQUARTERS    FOR  SPRAY-PAl^TIXG      iWT^ 
AXD  FI^ISHIIVCii  EQUIPMENT  1^ 

FOR 

i 
ELECTRIC  RAIL^TAYS 


THE  close  adaptation  of  DeVilbiss  Spray-painting  and 
Spray-finishing  Equipment  to  the  needs  of  electric 
railways  is  graphically  illustrated  in  the  many  kinds  and 
types  of  surface  coatings  which  can  be  spray-applied 
economically,  quickly  and  efficiently. 

All  liquid  or  semi-liquid  coatings,  from  the  lightest 
stains  to  the  heaviest  viscous  compounds,  are  within  the 
range  of  DeVilbiss  Equipment.  Lead  and  oil,  ready 
mixed  paints,  asphaltums,  rust  and  water  proofing  com- 


pounds are  as  easily  handled  as  glazes,  shellacs,  lacquers, 
mill  whites  or  similar  materials.  In  fact,  there  is  no 
liquid  coating,  whether  protective  or  decorative,  which 
cannot  be  easily  handled  by  DeVilbiss  Equipment. 

The  wide  line  of  DeVilbiss  Spray-painting  and  Spray- 
finishing  devices  and  accessories  should  be  familiar  to 
every  electric  railway  executive,  for  there  is  no  equip- 
ment which  electric  railways  can  buy  which  will  so 
materially  reduce  maintenance  and  upkeep  costs. 


THE     DeVILBISS     COMPANY 


TOLEDO,     OHIO 


NEW   YORK  PHILADELPHIA  CLEVELAND  DETROIT  INDIANAPOLIS  CHICAGO 

ST.    LOUIS  LOS   ANGELES  SAN  FRANCISCO  WINDSOR,  ONTARIO 

Direct  sales  and  service  representatives  available  everywhere 
The  wide  DeVilbiss  Line  embraces  every  outfit  and  accessory  for  spray-painting  and  spray^finishing 
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Provides 


Greater  Convenience 


I 


NTERLOCK  of  brakes  with 
doors,  by  means  of  a  common  operat- 
ing valve,  simplifies  manipulation,  and 
the  selective  door  control  feature,  which 
permits  treadle  control  of  rear  exit, 
insures  prompt  and  flexible  passenger 
interchange  under  varying  traffic  con- 
ditions. 


Safety  Car  Devices  Co. 

OF  St.  Louis,  mo. 

Postal  and  Telegraphic  Address : 

WILMERDING,  PA. 


CHICAGO  SAN  rRAN'CISCO  NEW  YORK 

WASHINOTON  PITTSBL'ROH 
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/"  SPRING  ''^. 

SWITCH 

self-contained 
oil -buffer 
stand  unit 


Saves 

more  tkan 

fnstallation  cos 

every  month  of 


r 


3-iN-l   SWITCH   STAND 
STYLE  NO.   100-A 


After  severe  tests  at  such  locations, 
many  of  the  leading  roads  have  now 
adopted  the  3-in-l  switch  stand  as 
standard.  None  of  the  claims  we 
have  made  for  this  stand  were  dis- 
proved during  these  tests.  The  3-in-l 
was  especially  designed  for  use  at 
the  ends  of  double  track  and  passing 
siding.  Its  three  features,  all  com- 
bined in  one  compact  housing,  are: 

1.  A  rigid-throw  always  ready  for 
hand  operation. 

2.  Two  automatic  double-coil 
springs  returning  points  after 
'railing  train  has  passed. 


3.  An  oil-buffer  preventing  return 
of  points  between  successive 
pairs  of  wheels. 
This  is  the  first  switch  stand  to  com- 
bine all  these  features  in  one  com- 
pact housing;  in  throwing  it  cannot 


be  closed  and  locked  when  an  object 
intervenes  between  the  points  and 
the  stock  rail.  Many  locations  on 
your  railroad  need  this  switch  stand. 
Write  today  for  complete  printed 
information  about  the  3-in-l. 


RAMAPO  AJAX  CORPORATION 

Racor  Pacific  Frog  and  Switch  Company Los  Angeles— Seattle 

Canadian  Ramapo  Iron  Works,  Limited Niagara  Falls,  Ontario 

General  Offices — 230  Park  Avenue,  New  York 

StiUt  Offices  at  Workt  and  McCormick  BIdg.,  Chicago         MHlUnd  Bank  BIdg.,  CIrvrlaiiit,  Ohio         Bailden  Eichangr 
Bldg..  St.   Paul         Metropolitan  Bank  Butldinf,  Washington         Union  ISalional  Bank  Building.  Houaton,  Texas 

iVine  Rarar  ITort..- Hillburn.N.  Y.  ^^,,..«— «..,,__^  Superior,  Wla.         Pnrbio,  Col. 

Niagara  Falla,  N.  Y.       Chicago,  III.  C!'''''fiAC^R'~~i  •'°*  *"«''"•  t^*'-        Seattle,  Waah 

Ea.t  St.  Ix>ala,  III.  ^""-^..I^^JVr!;;.,.---""'^  Niagara  Falla,  Onl. 
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ROLLING-STOCK    PURCHASERS    SPECIFY 

TEXACO  LUBRICATION 


A  number  of  rolling-stock  purchasers  in  the  Electric 
Railway  Industry  who  have  made  tests  of  the  new 
Texaco  System  of  Journal  Lubrication  (of  which 
Texaco  Lovis  Oil  and  Texaco  Oil  Seals  are  important 
elements)  are  now  specifying  this  new  Texaco  System 
of  Journal  Lubrication  for  the  new  cars  they  order. 

The  tests  made  by  these  purchasers  of  rolling- 
stock  proved  exactly  what  The  Texas  Company's 
own  tests  have  proved,  namely : 

The  Texaco  System  of  Car- Journal  Lubrication 
gives  more  effective  lubrication — and  does  it  at  less 
cost.  Oil-house  costs  are  less.  Waste  consumption  is 
greatly  reduced.  Shop  time  for  journal  truing  and 
bearing  replacements  is  lower;  and  pull-ins  due  to 


TEXACO 


bearing  troubles  are  practically  unknown.  With  the 
Texaco  System,  power  consumption  per  car-mile  is 
decidedly  less. 

There  are  two  reasons  for  these  economies.  First: 
Texaco  Oil  Seals  permanently  seal  the  journal  box 
against  the  entrance  of  abrasive  dust  and  water,  and 
second:  Texaco  Lovis  Oils  have  definitely  proved 
more  effective  lubricants  than  the  high-viscosity  oils 
formerly  used. 

Write  The  Texas  Company.  Texaco  engineers  will 
gladly  lay  the  facts  before  you,  or  arrange  for  thor- 
ough tests  on  your  own  lines.  The  Texaco  System  of 
Car-Journal  Lubrication  is  now  used  by  an  increasing 
percentage  of  the  country's  electric  railways. 


LUBRICANTS 


THE  TEXAS  COMPANY,  135  EAST  42nd  STREET,  NEW  YOR' 
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FRONT  and  WORM  DRIVE  REAR 

Strong,  long-lived,  and 
permanently  silent 


HE  TIMKEN-DETROIT  AXLE   COMPANY 


ETROIT 


MlCHIfiAM 
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Announcing 

THE 

GOLDEN  JUBILEE 

CONVENTION 

NUMBER  OF 

ELECTRIC 
RAILWAY 
JOURNAL 


50th      ANNUAL      CONVENTION 


of  the  A.  E.  R.  A. 


Golden  Jubilee 
ATLANTIC  CITY 


Sept.  26— Oct.  2 
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AT  Atlantic  City,  September  26 -October 
/A  2,  the  American  Electric  Railway 
Association  will  celebrate  its  50th  Anniversary 
by  a  Golden  Jubilee  Convention  and  Exhibit. 
A  great  occasion.  The  oldest  memories  will 
be  revived;  the  newest  developments  displayed. 

The  Convention  Number  of  ELECTRIC 
RAILWAY  JOURNAL  will  contain  an 
authoritative  historical  review  of  the  industry's 
50  years  of  progress,  with  interesting  illustra- 
tions of  early  days. 

This  year,  for  the  first  time,  the  National 
Association  of  Motor  Bus  Manufacturers 
will  hold  their  annual  convention  in  conjunc- 
tion with  the  A.E.R.A.,  September  28-29, 
at  Atlantic  City. 

The  Convention  Number  of  ELECTRIC  RAIL- 
WAY JOURNAL  will  be  mailed  to  subscribers 
September  1 5 — -ten  days  before  the  convention 
— and  will  be  distributed  at  the  convention 
itself.    Advertising  forms  close  September  11. 

ELECTRIC  RAILWAY  JOURNAL 

McGRAW-HILL  PUBLISHING  COMPANY,  INC. 
Tenth  Avenue  at  36th  St.,  New  York 


1931 


k- 


CONVENTION  NUMBER 

Electric  Railway  Journal 
OUT  SEPT.  15  FORMS  CLOSE  SEPT.  11 
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Let's  talk 


Monotube  Pole  with  ornamental  base  used  for 
distribution  lines  and  trolley  span  wire  support. 


about  POLE  COSTS 


^riOSTS  come  in  for  plenty  of  attention  these  days. 
Every  dollar  must  be  stretched  just  a  little  farther. 

About  pole  costs.  Union  Metal  Monotubes  fall  in  the 
low  price  range.  Compare  them  with  other  steel 
poles— strength  for  strength  — you'll  find  the  prices 
right  in  line. 

Then  consider  the  advantages  incorporated  in  Mono- 
tubes  which  you  do  not  get  in  other  poles  — one-piece 
construction,  no  horizontal  joints,  choice  of  two 
types  of  anchorage,  cold-rolled  steel,  better  appear- 
ance—all for  the  same  price  as  ordinary  poles.  And 
because  Monotube  construction  reduces  corrosion 
to  a  minimum,  these  poles  last  longer. 

Install  Monotubes  jointly  with  other  utilities.  Use 
them  for  distribution  lines,  trolley  span  wires,  feeder 
lines,  traffic  signals  or  what  you  will.  Monotubes 
will  cut  costs  for  you  year  after  year. 

At  whatever  price  you  wish  to  pay  for  poles  or  for 
lighting  standards.  Union  Metal  offers  you  an  out- 
standing buy.  The  line  is  complete.  There  is  a  pole— 
Monotube  or  Fluted  Steel  — and  lighting  standard  — 
Pressed  Steel  or  Ferronite  (super  cast  iron)— to  match 
every  requirement  of  style  and  price.  Write  us  for 
complete  information  or  request  a  Union  Metal 
engineer  to  call. 

THE  UNION  METAL  MANUFACTURING  COMPANY 

GENERAL  OFFICES  AND   FACTORY  «  «  CANTON,  OHIO 

SALES  OFFICES:  New  York,  Chicago,  Boston, 
Los  Angeles,  San  Francisco,  Dallas,  Atlanta 

Distributors: 
General  Electric  Merchandise  Distributors 

Graybar  Electric  Company,  Inc.  (a    Q^ 

Offices  in  oil  principal  cities 

Abroad:  The  Canadian  General  Electric  Co.; 
The  International  General  Electric  Co.   Inc. 


UNION  METAL  MONOTUBE  POLES 


• 


JWoratorium/ 


• 


^ 


Declared  by  Twin  Coach 

as  long  as  four  years  ago 

in  July,  1927 


* 


Protection 


.# 


^> 


-ORATORIUM  ...  is  a  word  that  fills  the  front  pages  of 
the  world — meaning  a  suspension  of  PAYMENT. 

Applied  to  Twin  Coaches  it  means  a  suspension  of  OBSOLES- 
CENCE PAYMENTS. 

Such  payments  have  been  excessive  due  to  frequent  new^  bus 
models  designed  without  proper  regard  for  transportation  prob- 
lems to  be  met.  On  this  basis,  annually  designs  are  brought  out 
which  obsolete  early  models  before  purchaser  has  had  a  fair  chance 
to  use  the  old  vehicle. 

New^  buses  and  improvements  are  a  constant  necessity  but  funda- 
mental changes  in  design  represent  progress  only  when  they  are 
designed  around  and  better  meet  the  transportation  problems 
confronting  the  railw^ay  operator. 

Twin  Coach  pohcy  during  1927,  1928,  1929,  and  1930  has 
called  for  a  standardization  of  design  with  a  non-obsolescent  body 
—  and  provided  for  the  application  of  all  improvements  in  the 
coach  art  upon  the  original  vehicle  in  the  owner's  garage. 

Furthermore,  the  Twin  Coach  standardization  policy  calls  for 
the  same  relative  design  for  all  capacities  with  a  maximum  inter- 
changeability  of  parts. 

Today  this  idea  fathered  by  Frank  R.  Fageol  is  acknow^ledged 
widely  as  the  keystone  of  successful  bus  manufacturing,  purchas- 
ing, servicing  and  operation. 

Cold  sales  figures  prove  this  assertion. 


for    the    Buyer 


s 


IGNED  orders   are  the  most  authoritative  endorsement  of 
advertising  statements. 

In  these  times  of  the  closest  scrutiny  of  purchases  —  the  Twin 
Coach  pohcy  of  STANDARDIZATION  with  its  ELIMINA- 
TION OF  NEW  MODELS  has  stood  the  severest  of  tests  set 
up  by  the  prospective  purchaser. 


RECENT    ORDERS   AND    DELIVERIES 

June  Deliveries      .      .      .      $500,000.00 
June  Orders  {Undelivered)      .     1,500,000.00 

Grand  Total   ....  $2,000,000.00 

All  Twin  Coach  products  are  manufactured  under  patents  issued  or  pending. 


* 


i'ti«B*Rg» 


'W^'     -^ 


gtajs^s-j. 
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NEW  ACCOUNTS   FOR  JUNE 

26  Seater  Twins 

KANSAS  CITY MISSOURI 

Kansas  City  Public  Service  Co. 

KNOXVILLE TENNESSEE 

Tennessee  Public  Service  Co. 

WILLIAMSPORT      .     .     .     PENNSYLVANIA 
Willliamsport  Transportation  Co. 

DULUTH MINNESOTA 

Duluth  Street  Railway  Co. 

READING        PENNSYLVANIA 

Reading  Transit  Bus  Co. 


The  secret  of  this  operating  success  lies  in  the 
fact  that  these  smaller  capacity  Twin  Coaches  are 
built  of  the  same  materials  and  of  the  same  units 
(single  motor)  used  and  developed  thru  four  years 
of  manufacturing  the  famous  40-passenger  Twin 
Coaches  of  a  standard  basic  design — which  elim- 
inates the  troubles  so  frequently  the  result  of 
redesigning  from  year  to  year  to  bring  out  new 
type  motor  coaches. 
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where:  INSULATION  MUST 

BE  DEPENDABLE 
Using   Vaitex   Varnished    Cambric 
Tape    in    the    manufacture    of   an 
AMERICAN    BROWN    BOVERI 
10,000  K.V.A.  Transformer. 


THE  PEAK  OF  QUALITY 


VARTEX— for  Dependable  Insulation 

The  lisht  and  power  supply  of  whole  communities  often 
depends  on  the  unfailing  performance  of  such  transformers 
as  the  one  illustrated  here.  Only  the  finest  materials  can 
be  considered  for  their  construction. 

There  can  be  no  better  proof  of  the  high  quality  of  Vartex 
Varnished  Cambric  Insulation  than  is  afforded  by  its  selec- 
tion by  American  Brown  Boveri  Co.,  Inc.,  for  this  exacting 
service. 

NEW  JERSEY  WOOD  FINISHING  CO.,  INC. 

FOUNDED  1907 

ELECTRICAL  INSULATION  DEPARTMENT 
Woodbridse  New  Jersey 


July,  1931 


ELECTRIC  RAILWAY  JOURNAL 


35 


MILLER 
TROLLEY 
SHOES 


M 


^ 


o 


1=::^:-® 


Standard  Equipment  on 
Portland-Lewiston 
Interurban  R.R.  Since  1915 


Mi 


LILLER  TROLLEY  SHOES 
provide  3  inches  of  smooth  run- 
ning sliding  contact  surface.  They 
are  especially  adapted  to  draw 
heavy  current  at  high  speeds  with- 
out arcing.  Users  report  fewer 
dewirements  and  less  wear  of 
trolley  wire. 


This  company  has  been  using  these  smooth 
running  sliding  contact  shoes  for  over  fifteen 
years.  At  that  time  they  abandoned  trolley 
wheels  because  of  frequent  dewirements  and 
high  replacement  expense. 

To  quote  Mr.  P.  E.  Weymouth,  general  superintendent: 
"We  are  operating  heavy  interurban  equipment  with  heavy 
motors  on  a  high  gear  ratio,  so  that  a  heavy  current  is  re- 
quired, particularly  in  starting  and  on  grades.  On  account 
of  this  we  believe  that  a  sliding  contactor  of  some  kind  is 
necessary  for  satisfactory  operation.  The  Miller  Trolley 
Shoe  was  adopted  and  has  proved  to  be  very  satisfactory." 

Miller  Trolley  Shoes  are  helping  to  reduce  costs  for  many 
of  the  leading  traction  companies  in  all  parts  of  the  country. 

Write  for  descriptive  literature  and  quotations. 


MILLER  TROLLEY  SHOE  CO 


Columbia  Road 


Boston  21,  Mass 
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IXSULATIXG 
MATERIALS 

The  dependability  of  electrical  apparatus  is  determined  often 
by  the  quality  of  its  insulating  materials.  General  Electric,  to 
insure  this  dependability,  manufactures  the  Insulating  Mate- 
rials used  in  its  many  products.  These  same  Insulating  Mate- 
rials that  are  manufactured,  used,  and  recommended  by  the 
General  Electric  Company  can  be  obtained  from  your  nearest 
General  Electric  Merchandise  Distributor.  See  him,  or  write  Sec- 
tion M-317,  Merchandise  Department,  Bridgeport,  Connecticut. 


GENERAL  "W  ELECTRIC 


INSULATING  MATERIALS 


MERCHANDISE     DEPARTMENT,      GENERAL     ELECTRIC     COMPANY,     BRIDGEPORT,     CONNECTICUT 
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Sweep  Awa  y 
Excess  Dead-weight 

with  Structural  Shapes  and  Sheets 
of  Alcoa  Aluminum      /      y      /      /      /      f 


It's  time  to  clean  house  of  dead-weight.  The  key- 
note  of  a  new  program  of  progress  and  profit  in 
street  car  construction  is  to  build  of  the  strong 
alloys  of  Alcoa  Aluminum,  equivalent  in  strength, 
but  only  1/3  the  weight  of  structural  steel. 

You  can  scrap  tons  of  dead-load  in  every  car. 
Dead-load  that  pays  no  fares.  Get  away  to  quicker 
starts;  make  easier  stops;  increase  your  schedules; 
save  wear  and  tear  on  tracks  and  road  beds;  pro- 
vide more  riding  comfort. 

The  additional  cost  to  accomplish  this  is  soon 
paid  off — forgotten  entirely  as  being  of  no  con- 
sequence, as  compared  with  the  increased  profits 
resulting  from  lower  operating  costs. 


Standard  structural  shapes  made  of  the  strong 
alloys  of  Alcoa  Aluminum,  equal  in  strength  to 
structural  steel,  yet  weighing  only  i/j  as  much, 
are  available  from  stock  in  depths  up  to  10  inches 
and  in  lengths  up  to  90  feet.  Plates,  rivets,  bolts 
and  screws  are  also  available. 

In  the  form  of  sheets,  castings  and  forgings,  the 
strong  alloys  of  Alcoa  Aluminum  can  be  used  in 
cars  to  save  the  weight  of  roofs,  side  and  floor 
members,  panels,  seats,  conduit,  doors  and 
fittings. 

The  engineering  handbook,  "Structural  Alumi- 
num," is  available  at  $1.00  a  copy.  Address 
ALUMINUM  COMPANY  of  AMERICA;  146J  Oliver 
Building,  PITTSBURGH.  PENNSYLVANIA. 


ALCOA  ALUMINUM 


38 


ELECTRIC  RAILWAY  JOURNAL 


July,  1931 


In  lARGO  Coaches 
JKh  these  features 


In  Fargo  Model  90  Street  Cor  and  Model  91 
Parlor  Coach,  operators  find  an  impressive 
number  of  modern  features.  The  advantages  of 
each  have  been  proved  conclusively  through  hun- 
dreds  of   thousands    of    miles    in   actual    service. 


M»'i>^jp  piiMi^rmiH^ 

■■■■■■^■■IHH^l^lMH^HHr    ^^^H 

IN  THE  PARLOR  COACH:  Seats  for  21-25  passengers. 
All,  except  auxiliary  and  rear  section,  are  of  the  reclining  type  with 
3-position  adjustment  and  arm  rests  on  both  aisle  and  window  sides 
.  .  .  Interior  baggage  lofts  are  commodious  and  exceptionally  sturdy  .  .  . 
Interior  appointments  are  finished   in   a   distinctive  modernistic  motif. 
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BUILT    BY   CHRYSLER   MOTORS-  V 


IN  THE  STREET  CAR:  Seats  for  21  passengers  ...  Two 
large  loading  wells  and  22-inch  aisle  (measured  at  seat  cushions) 
that  accommodate  upwards  of  40  standees  in  comfort  .  .  .  Two 
doors  for  rapid  passenger  circulation;  each  door  24  inches  in  clear. 

IN  BOTH  COACHES,  operators  find  an  8-cylinder,  120-horsepower  engine 
that  assures  ample  power  and  exceptional  smoothness  and  pick-up  ...  a  rugged 
heavy-duty  4-speed  transmission  ...  an  unusually  short  wheelbase— only  172 
inches  .  .  .  10%-gallon  cooling  system  .  .  .  accessibility  for  engine  adjustments 
and  entire  power  plant  quickly  removable  as  a  unit  .  .  .  full -floating  rear 
axle  of  the  worm-drive  type  .  .  .  10"  double-drop  frame — outriggers  lined  up 
with  cross -members  to  provide  firm  base  for  body  .  .  .  steering  gear  mounted 
ahead  of  front  wheels  .  .  .  unusually  short  turning  radius  .  .  .  4 -wheel,  internal 
hydraulic  brakes  with  booster  .  .  .  these  and  many  other  features  whose  advan- 
tages  have   been    readily   recognized   by   experienced   operators   everywhere. 

FARGO  MOTOR  CORPORATION 


DIVISION 


DETROIT,    MICHIGAN 
OF  CHRYSLER  CORPORATION 
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3,000,000  MILES  Mvith  SILVERTOWN  I^ECURITY 


Eastern  Massachusetts  Street  Railway  Standardizes  on  Goodrich 


THREE  million  miles  a  year!  Thru 
Boston's  crowded  streets. ..over 
good  roads  and  bad. ..up  steep  hills  and 
down. 

Such  service  oemands  a  tire  that  will 
stand  the  gaff.  A  tire  that  will  deliver 
maximum  mileage  with  a  minimum 
of  road  delays.  A  safe  tire.  An  easy- 
riding  tire.  That's  why  the  Eastern 
Massachusetts  Street  Railway  chooses 
Silvertowns. 

If  you  want  increased  riding  comfort 


and  safety  for  your  buses — lower  oper- 
ating costs  per  tire  mile — greater  free- 
dom from  tire  troubles,  then  you,  too, 
should  change  over  to  Silvertowns. 

Join  the  Silvertown  Safety  League 

The  Gowlrich  Rubber  Company's  nation- 
wide campaign  to  reduce  accidents  through 
more  careful  driving  has  met  with  over- 
whelming response.  Leading  l)us  and  taxicab 
operators  have  joined  the  Silvertown  Safety 
League— are  displaying  the  League  Emblem. 
Why   not  show   your  patrons   that   voii 


stand  on  the  side  of  safe  driving?  Enlist 
today.  Pledges,  lapel  buttons  and  emblems 
for  your  drivers  may  be  had  without  cost  or 
obligation  from  your  nearest  Goodrich 
Distributor. 


The  B.  F.  G<x>drich  Rub- 
ber Co.,  Est.  1870,  Akron, 
Ohio.  Pacific  Goodrich 
Rubber  Co.,  Los  Angeles, 
Calif.  In  Canada:  Can- 
adian Goodrich  Co.,  Ltd., 
Kitchener,  Ont.  The  Inter- 
national B.  F.  Goodrich 
Corporation  (Export). 


VFOOdrich    ♦^^    iSilveptowns 

SPECIFY   GOODRICH   O.^   YOUR   NEW   RUSES 
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TIGER^WELD 

PO^ER 
BONDS 


THIS  latest  and  most  significant  advance  in  power  bond  design 
assures  welding  simplicity  and  economy  never  before  real- 
ized—  as  well  as  higher  resistance  to  vibratory  stresses.  By 
newly  developed  manufacturing  methods,  the  wires  are  in- 
timately flash  butt-welded  to  solid  soft  steel  terminals,  making 
it  easy  for  any  welder  to  give  you  better  installations  at  lower 
cost.  Five  types  —  adaptable  to  flame  or  arc  welding  —  each 
bond  stretch-tested  to  insure  positive  unity.  Full  particulars 
and  samples  on  request.    Address  the  nearest  office. 


A  TRIUMPH     IN     PERFORMANCE    AND    ECONOMY 


TYPE  B  F  2 
(Straight  terminal  bond  for  rail  head 


TYPE  B  F  3 
(Always  with  hook  for  rail  base) 


TYPE  B  F  4 

(Unformed  straight  terminal  bond 

for  rail  base) 


TYPE  B  F  X 
(Cross  bond  for  rail  base) 


•^%^-^ 


J 


1831^1^'^li^W^  1931 


AMERICAN  STEEL  &  WIRE  COMPANY 


208  South  La  Salle  Street,  Chicago         subsidiary  or  united^Sstaies  steel  corporation  And  All  Principal  Cities 

Pacific  Coast  Distributors:  Columbia  Stid  Company,  Run  Buildins,  San  Franclieo  Export  Distributors:  Unlltd  Slates  S(«el  Producb  Company,  New  York 
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ROY      W 
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O  W  A  R  D 


Chairman  ot  the  Board 
Serlpps-Howard  Newspapers 

•  "The  twenty-five  Scripps-Howard  news- 
papers are  members  of  the  Audit  Bureau  of 
Circulations  because  of  their  high  regard  for 
the  Bureau's  integrity  and  efficiency.  The 
A.  B.  C.  has  provided  the  advertiser  and  his 
agent  with  the  yardstick  for  intelligent  buying 
of  advertising  space.  The  almost  all  inclusive 
membership  in  the  Bureau  is  a  tribute  to  the 
high  standards  of  honesty  prevailing  in  the 
publishing  business." 


'Vvy^*''^i^-l.i..«U«»C, 


A  D  O   L   P   H 


o 


CHS 


IPublisher 
The  IVew  York  Times 

•  "The  ABC  of  circulation  is  good — essential 
— as  far  as  it  goes;  but  there  are  twenty-three 
more  letters  in  the  alphabet  of  advertising,  and 
knowledge  of  their  application  is  also  essential 
for  the  intelligent  use  of  A.  B.  C.  reports.  'All 
is  not  gold  that  glisteneth.'  A  printing  press 
and  a  sheet  of  paper  are  not  all  that  is  necessary 
to  make  a  newspaper,  nor  is  the  number  of  cir- 
culated copies  the  only  information  necessary 
to  measure  the  value  of  newspaper  space." 


AS  one  of  the  leaders  in  American 
.tX  journalism  puts  it,  " — nor  is  the 
number  of  circulated  copies  the  only 
information  necessary  to  measure  the 
value  of  newspaper  space." 

An  A.  B.  C.  report  is  full  of  other 
information  quite  as  important  to  the 
advertiser  as  the  number  of  copies  of 
the  publication  distributed.  Men 
whose  business  it  is  to  buy  space 
should  read  every  page  of  an  A.  B.  C. 
report,  for  therein  they  will  find  an- 
swers to  every  question  an  advertiser 
wants     answered.     Only  .  thus    can 


they  judge  whether  or  not  the  pub- 
lication will  meet  the  requirements 
demanded. 

Advertisers,  publishers  and  agen- 
cies are  working  to  give  the  advertiser 
—for  whom  the  service  is  planned— 
this  only  complete,  accurate  knowl- 
edge about  a  publication's  circulation. 
The  maintenance  of  the  organization 
which  makes  these  facts  available  is 
vital  to  every  advertiser.  To  help  sup- 
port it  costs  each  an  insignificant 
sum  as  compared  with  what  it  saves 
each  advertiser  yearly. 


An  advertisement  by  the 
AUDIT        BUR  E  A  V        OF 

Executive  Office  ■ '  < 


Those  publishers  who  have  given 
freely  verified  circulation  information 
should  be  encouraged  to  continue  this 
most  valuable  contribution  to  adver- 
tising. 

The  advertisers  in  the  United  States 
and  Canada,  having  profited  by  this 
action  on  the  part  of  publishers,  should 
give  their  support  to  the  A.  B.  C.  by 
becoming  members  and  taking  an 
active  interest  in  its  work. 

Complete  information  regarding 
membership  may  be  had  upon  request. 


CIRCULATIONS 

Chicago 
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''Economy 


Reliability  " . 


Are  teammates  in  this  ERICO  Brazed  Bond.  The  first  cost  of  these 
bonds  is  low — In  line  with  today's  markets.  Application  is  rapid — 15  to 
20  bonds  per  hour — means  the  minimum  amount  of  labor  for  each  joint 
bonded.  Economy  extends  to  maintenance  too,  for  the  left  lay  concentric 
stranding  of  the  bond  cable  means  the  longest  bond  life. 

Brazed  bonding  methods  produce  uniformly  reliable  results.  The  entire 
application  can  be  watched  without  the  use  of  dark  glasses — each  step  of 
the  application  is  under  constant  check.  Yet  despite  this  low  heat  of 
application,  the  large  area  of  welded  contact  offers  ample  resistance  to 
forces  tending  to  loosen  the  terminal  from  the  rail  and  provides  a  welded 
contact  of  the  lowest  resistance. 

Electric  Railway  Improvement  Co» 

2070  East  61st  Place,  Cleveland,  Ohio 


v»«*- 


OS 

Brick  Pav^menr 


J- 


/4 


Improves  your  servicer  and 
lowers  yo'uV  costs 


,»_ 


yyritjs   National    Paving    Brick   Manufacturers   Association, 
7245  National  Pres^  Building,  Washington,  D.C.,  for;  data. 
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F.m  c<"i>  po  Ct^r 


Gettincr  Down  lo 
Fundamentals* 

'  Gellinf  Down  to  FundamenQiK~  aptly  express- 
es The  pfcsrni-dav  attitude  c4  pracressjve  rw)- 
ways  And  manulacturcrs  of  mOway  equipmeni 


You  need  hoth — 

The  Journal  plus  The  News 


THE  monthly  edition  of  Electric  Railway  Journal 
gives  you  comprehensive  articles  on  changing 
trends,  technical  advances  and  broad  problems  facing 
the  industry. 

And  the  E.R.J.  News — the  newspaper  of  the  field — 
presents  terse,  accurate  news  dispatches  of  fare  changes 
.  .  court  decisions  .  .  financial  and  corporate  notes 
.  .  new  legislation  .  .  association  meetings  .  .  per- 
sonal notes  .  .  all  the  vital  news  of  the  industry. 

You  need  BOTH  for  a  complete  picture  of  the  electric 
railway  field.  If  you  read  only  the  monthly  magazine, 
you  miss  the  current  news  of  the  industry  .  .  accurate, 
vital,  fresh  .  .  gathered  by  telegraph  with  newspaper 


speed.  If  you  read  only  the  News,  you  don't  receive 
the  benefft  of  the  interpretive  editorials,  the  authori- 
tative articles,  the  maintenance  and  operating  data  of 
the  Electric  Railway  Journal  monthly  magazine. 

Subscription  price  of  the  E.R.J.  News  is  low — only  $2 
for  the  complete  year's  service  of  thirty-nine  issues  (it 
appears  on  thirty-nine  Saturdays  during  the  year). 
Foreign  rate,  $4  a  year.  Sold  in  combination  with  the 
monthly  edition  of  Electric  Railway  Journal  for  $5  a 
year  domestic  and  $9  foreign. 

Send  no  money  now.  Simply  fill  out  the  coupon  below 
— and  mail  it  today!  Give  yourself  a  bird's-eye  view 
of  the  entire  electric  railway  field. 


Just  tear  o£f, 

fill  in  and 

mail  this 

coupon  today! 


ELECTRIC  RAILWAY  JOURNAL 
lOth  Ave.  at  36th  St.,  New  York 

Check      n  Enter  my  subscription  to  the  Electric  Railway  Journal  NEWS  and  send  me  a  bill  for 
$2.    (Foreign  rate:  $4  year). 

D  Enter  my  subscription  to  both  the  Electric  Railway  Journal  monthly  magazine  and  the 
separate  NEWS  service.    Bill  me  for  $5. 
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15  years  without  repair 


•  •  • 


Subway  car  in  use  on  the 
Interborough  Rapid  Transit 
System,  New  York.  The  J-M 
Truss  Plate  steel  car  floor- 
ing has  been  in  service  since 
1916    without   any    repairs. 


J-M  Truss  Plate  has  the  ad- 
vantage of  light  weight — 
great  strength  and  stiffness 
easy  application  to  car 
frame — high  thermal  resist- 
ance— low  maintenance 
cost. 


J-M  Truss  Plate  steel  car  floor- 
ing has  perfect  record  on  Interborough  Rapid  Transit  Test 

IN  1916  the  Interborough  Rapid  Transit  System  in  New  York  City 
placed  in  operation  the  first  car  equipped  with  J-M  Truss  Plate 
steel  car  flooring.  For  fifteen  years  this  car  has  been  subjected  to  the 
heaviest  passenger  traffic  in  the  world — and  not  one  cent  has  been 
spent  on  the  sub-flooring  for  repair.  Today,  hundreds  of  units  have 
been  installed  in  the  subway  cars  of  New  York  City. 

J-M  Truss  Plate  can  be  adapted  to  any  type  of  underframe — it 
will  give  you  the  same  satisfactory  results  on  your  equipment  that 
the  Interborough  Rapid  Transit  System  has  experi- 
enced. Address  Johns-Manville,  292  Madison  Ave., 
New  York. 


J-M  "Type  A"  Tile 
Flooring  is  a  fin- 
ished decorative 
flooring  that  is 
waterproof,  resili- 
ent, acid  proof  and 
will  outlast  any 
other  resilient  type 
of  floor  covering. 
It  is  available  in  9 
different  colors  and 
several  sizes  and 
shapes. 


John 


Lville 


errtce 


to  Transportation 
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Superb  Stand,  Typical  of  Jackson  Lumber  Company's 
Dense  Long  Leaf  Yellow  Pine 

Dixie  Poles  are  Cut 

FROM    OUR 

OWN    TIMBER 

The  outstanding  superiority  of  Dixie  Poles  lies  in 
our  complete  control  of  operation  from  tree  to  car. 

With  timber  ownership  sufficient  to  afford  per- 
petual operation,  Dixie  products  are  marketed 
upon  the  policy  of  establishing  and  maintaining 
the  highest  standards  in  uniform  excellence. 

From  this  natural  superiority  in  raw  material,  on 
through  our  comprehensive  sorting  plant,  drying 
methods  and  certified  inspection,  we  offer  the 
trade  the  utmost  in  dependable  quality,  identi- 
fied by  the  long  established  Dixie  Trade  Mark. 


TRADE 


MARK 


Selling  Agents 


ROBERT  W.  FORBES 

Room  2845 

Grand  Central  Terminal 

New  York  Cify 


F.  B.  MERRITT 

Room  1560 

First  Notionol  Bonk  BIdg. 

Detroit,  Mich, 


JACKSON  LUMBER  CO. 

A^anufacfurers 

Loclchart,  Alabama 

CROSSETT      WATZEK      GATES      INDUSTRY 


^llllMllHlimilllilllililiiiiitrillilimilniiliiriiiriiii[iiiiriiriliiliiiiiiiiMittiiilililillHlliillliriluillilMmi<-;.:iniltii)Hllliilliiiiiillllillt^ 

CHOSEN  I 

I                           for  I 

I  PERFORMANCE  | 

I            XROLLEY   wheels    are  | 

I         never  chosen  for  looks,  never  | 

I         selected   because   one   kind  i 

I         costs  a  little  more  or  less  than  I 

I         another.    They're  chosen  for  f 

I         performance.    That's  why  j 

I  KALAMAZOO  I 


trolley  wheels  and  harps  are 
the  standard  of  comparison 
today.  That's  why  many  prop- 
erties use  them  exclusively. 
There's  a  difference  in  trolley 
wheels.  May  we  tell  you 
about  it? 


THE  STAR 
BRASS  WORKS 

KALAMAZOO,  MICHIGAN 
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UNION  INTERLOCKING 

Where  Traffic  Is 
Heaviest 


"Union"   Interlocking  is  constantly  in  de- 
mand the  world   over  —  wherever   traffic   is 
heavy  and  must  be  moved  quickly.    "Union" 
Interlocking  gives  a  long  life  in  service,  a 
period  free  from  petty  problems  of  mainte- 
nance, has  a  compact  design  which  permits 
many  functions  to  be  operated  from  one 
lever.      Its   simplicity  and   sturdy   con- 
struction make  it  an  important  consid- 
eration in  the  economical  and  efficient 
functioning  of  any  transit  line.     Specify 
"Union"  Interlocking  for  long  years  of 
satisfactory  service. 

1881     ra  ®nion  ^toitrf)  &  Signal  (to.  ra     1931 

tAk  swiss\itfx,  pa.  Vsbt 


JiiillllMli»iii'''iiii'iiiiniiiiillitiitiliii'Hiiniiiniiniiiiiiiiiillitillni»inniimii]iimiitiirmimirii 


Lona  Wearing 

Rven     the     rough     brogans    of    stamping 
workmen  do  not  injure  the  hard,  tough 


nrface  of  Tucolith  floors. 


REASONS  WHY 


Tucolith  is  the  popniar  flooring  mate- 
rial for  cars  and  busses. 


1.  I^nc   Life 

2.  AttraHive 

3.  Non-SIIp    Surface 


4.  Fireproof 

5.  Sonnd   Deadenee 

6.  Sanitary 


TUCO  PRODUCTS  CORP. 

30  CRTRCH  ST.,  NEW  YORK 

PEOPLES   GAS    BLDG., 
123  S.   jnCHIOAN   AVE.,  CHICAOO 


Car 
Heaters 
fitted  with 


ENCLOSED  HEATING  elements  carry 
the  Underwriters'  Laboratories  Label.  They 
give  1 00  %  energy  output  for  what  you  put  in. 


CHROMALOX  STRIP 


UTILITY  HEAT 
REGULATORS  econo- 
mize in  current  consump- 
tion. 


UTILITY 

NO.    10  RRflULATOR  HONEY- 

COMB VENTILATORS  keep  the 
air  pure  and  wholesome, 

I^ATTAVAY  UTILITY 
COMPANY 

2241-47  Indiana  Ave.,  Chicago 

J.  H.  DENTON,  Eastern  M^r. 

1328  Broadway,  New  York 


Coi^^nrt 
BeoKTs 


^ntSaiiaj 
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Kivo^v'  Electricity  a.© 
Experts  Kr^oiv  It  / 


H 


ERE   in    seven    easy-to-handle,    easy-to-understand    volumes 
is  a  complete  electrical  training— one  that  will  enable  you 
to  know  electricity  as  experts  know  it  and  qualify  you  for 
an  expert's  pay. 

THE  CROFT  LIBRARY  OF 
PRACTICAL  ELECTRICITY 

A    combined   reference   library   and   home-study 
course  in  practical  electricity 

The  Croft  Library  contains  nearly  three  thousand  pages,  with  two 
thousand  of  the  clearest  illustrations  ever  put  into  book  form. 
Each  of  the  volumes  is  indexed  so  that  everything  you  want  to 
know  about  electricity  is  at  the  fingers'  ends. 

In  these  volumes  Croft  teaches  you  electrical  practice  complete. 
He  takes  you  in  quick,  easy  steps  from  the  simplest  principles  to 
the  complete  and  economical  operation  of  a  great  central  station. 
He  tells  you  all  that  he  has  learned  in  twenty  years  of  shirt- 
sleeve practice. 

With  these  books  at  his  elbow  a  man  can  learn  as  much  about 
electricity  in  six  months — good  practical  "bread  and  butter"  stuff 
— as  he  would  ordinarily  learn  in  a  lifetime  of  practice. 

Take  advantage  of  this  big  free  offer! 

For  a  limited  time  we  are 
offering  a  copy  of  Bishop's 
Electrical  Drafting  and  Design, 
1st  Edition,  with  the  Croft 
Library,  at  no  additional 
charge.  It's  a  premium  for 
ordering  now  instead  of  later. 

Bishop's  Electrical  Drafting  and 
Dcsien  is  a  book  that  every  elec- 
trical worker  should  have.  It 
tells  you  the  things  you  shoul.l 
know  about  the  reading  and  the 
construction  of  electrical  diagrams 
and  drawings.  Thousands  of 
copies  have  been  sold  at  the  regu- 
lar retail  price.  Here's  a  change 
to  get  a  copy  FREE. 


FREE- 

if  you  act  now^! 

Bishop's 

ELECTRICAL 

DRAFTING 

AND 

DESIGN 


Free  examination — no  money  down 
— only  $1,50  in  ten  days  and 
$2,00  a  month  until  paid. 

Fill  in  and  mail  the  coupon  attached  and  we 
will  send  you  the  entire  set  of  seven  volumes 
for  ten  days'  Free  Examination.  We  take  all 
the  risk — pay  all  charpee.  You  assume  no 
oblig^ation — you  pay  nothing-  unless  you  de- 
cide to  keep  the  books.  Then  $1.50  in  tei 
days  and  the  balance  at  the  r.-te  of  $2.00 
month.  Send  the  coupon  NOW  and  s^e  th 
books  for  yourself. 


FREE  EXAMINATION  COUPON 


McOraw-Hill  Book  Co.,  Inc.,  370  Seventh  Ave.,  New  York. 

Gentlemen: — Send  me  the  Croft  LIBRARY  OF  PRACTICAL  ELECTBICITV 
{shivving  diarses  prepaid)  for  10  days'  free  examination.  If  satisfactory,  I 
will  send  J  1.50  In  ten  days  and  S2  per  month  until  the  special  price  ot 
$19.5(1  has  been  paid.  If  not  wanted  I  uill  write  you  for  return  shipping  in- 
structions. Upon  receipt  of  my  first  payment  of  $1.50  you  are  to  send  me  a 
copy  of  Bishop's  ELECTRICAL  DRAFTING  AND  DESIGN.  1st  Edition,  abso- 
lutely free. 


fitmt    

Bome  Address  . 
City  und  State. 
Raployed    by 


Ooeupatlon    E.  7-31 

( Write  plainlv  and  fill  in  all  linca. ) 


iiiuiuiiiniiiiiuiMHiMjrNiiiiiiiiiiuiiiuiiiiiiiiiuiiiiiiiiiiiiiniii>iiiitiiiiiiiiiiiiiiiiuMiiiiiiiMiiii<iiiiiiiiiii[Hiiiiiiiiiuiiniiiiiiiiiiiiiiiic 
^niiiiiiimiHUiiuiiniiiniiiiiiiiMinimiiiniiiiiiHiiiniiiiiMiniuiiiniiitiimiiuiiiiiiiuiiitiiiiiiiiniiiiiiiniiitriiHiiiiiiiiniiiiiiiHiw  ^ 


ELEQRIC  CAR-HEATERS 


THERMOSTATIC  CONTROL 


STEAM  HEATERS  FOR  BUSES 


COMPLETE  PNEUMATIC  DOOR  AND 
STEP  OPERATING  EQUIPMENT 

HIGH  &  LOW  VOLTAGE  BUZZERS  &  BELLS 

SAFETY  SWITCHES 
SAFETY  SWITCH  PANELS 


CONSOLIDATED  CAR-HEATING  CO.,  INC. 

NEW  yOttC  ALBANY  CHICAGO 


.iiiiiniiiniiitiiiiiiiiirniiiiiiiiiiiniiiiiiiiiiiiriiiHiiiuiiiiiiiHiiiiiiuiiiiiHiinMiiiiiiMiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiimiiiuiiiiiiiiiiiiiitiima 
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REFLEX 

SIGNS  AND  SYMBOLS 

are  used  on  steam  and  electric  roads 
advantageously 


VJ 

1 

1 

Crossing  Signs;  Switch  Lamps;  Bus  Markers; 
Safety  Isle  Markers,  Etc. 

They  save  you  money 

Ask  for  Bulletin  23-A 

LOUISVILLE  FROG,  SWITCH  &  SIGNAL  CO 

LOUISVILLE,  KENTUCKY 


COMMONWEALTH 
TRUCKS 


= "SWING  MOTION  TYPE"= 


Structural 
Simplicity 

and 
Strength 


Commonwealth  Trucks  are 
backed  by  an  engineering  and 
designing  skill  of  such  high 
grade  as  to  assure  perfect  prod- 
ucts. They  reduce  noise.  They 
eliminate  to  a  great  extent  re- 
pair and  maintenance  costs.  Their  daily  performance 
demonstrates  why  they  are  standard  equipment  on  many 
railroad  cars  and  locomotives. 

GENERAL  STEEL  CASTINGS  CORPORATION 
GRANITE  CITY,  ILL.  EDDYSTONE,  PENNA. 


Frame  including 
Cross  Transoms 
and  Pedestals 
an  integral 
steel  casting 


PEDESTALS   MACHINED 

INSURING  PERFECT 

ALIGNMENT 


Write   for   full 
information, 

then  make  your 

own 

comparisons. 


so 
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NATIONAL 

ELECTRIC 

RAILWAY 

SPECIALTIES 


'Tiger"   Bronze   Axle  and 
Armature   Bearings 


'3Iore-Jones"  Trolley 
Wheels  and  Harps 


The  "Vigne"  Bimetallic 
Armature   Bearing 


<niHttnniimitiiii(iiimiiminiimiiiiiiiiMiimHiiiiMiiitiiiiiiiiiiiiiiiiiniiiiiiititiiniiiHiiniiiiiiiiiiiiiiMmtiiHii.f.-;imiiiniiiiiiimiir 


The 

Continuous 

Approval 

Given  These 

PRODUCTS 

tells  the  story  of  a  long 

and   successful   service 

record. 


Our     experience     may 

be    of    value    to    you. 

Submit  your  problems 

to  us. 


Armature"  Babbitt  Metal 


X  ATION  AL 

Bearing  Metals 
Corporation 


ST.  LOUIS,  MO. 


New  york.  N.  Y. 
MouiTUIe.  Pa. 


JerwT  City,  N.  i.  PIttabanrh.  Pa. 

Portsmontb,  Va.  St.  Panl.  Minn. 


XTERXATIOXAL 

Car  and  Bus 

REGISTERS 


Give  you  mo  re  net  p  rofits  | 

They  are  accurate,  handsome  and  long  | 
lasting.  When  you  standardize  on  them  | 
you  eliminate  errors,  disputes  and  re-  i 
duce  fare  losses 
to  a  minimum. 
At  small  cost  they 
bring  large  prof- 
its. Write  for 
catalog  and  our 
free   trial    offer. 


INTERNATIONAL 
REGISTER  COMPANY 

17  South   Throop  Street 
CHICAGO 


•'ItlltlllllllN  II  mill  llllltmilH? 


\«iiiH*wiiiHmHiimniniinniiimiiiHlMint»n<nniiiiit«Hi(*MimMiiitiii.:<iii 
iiiiiiiiiMiiiMinMiiiMUMUiiiiMniiiiiiiniiiiiiiniiHuinMiitiiuiiiiiiniiHiiimiiitiimiiMiiiiiiiniiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiit: 


does  not  age 


After  40  years  of  known  service 
g;IaR8  insulators  have  been  found 
entirely  free  from  any  gl^ns  of 
a^  or  deterioration. 


One  of  five  good  reasons  for 
using  Hemingray  Glass  Insu- 
lators. Get  all  the  facts — write 
for  our  catalog. 


HEMBNaRAY 


I    HEMINGRAY    GLASS    COMPANY 

I      General  Offices  and  Factory  Muncie,  Indiana 

^llumiuiuimiimiuiiilluuiiliiliiiilmllililMHniiiiitiiiiiiiniiMllilHllMliMllltiiiillliiiiHiiiiiiniimiiilliiiiniiiiiiimiiiiiiiiuHliiiic 
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Car 
Turns  Right 


Thai's  the  messase  (lashed  motorists  by  the 
Nachod  Turn  Right  Signal  .  .  .  preventing 
serious  side-swiping  accidents  .  .  .  saving 
life  and  property.  No  law  suits  filed  ...  no 
damages  for  the  Railway  Company  to  pay. 
Play  safe.  Install  these  ever  vigilant  auto- 
matic watchmen  wherever  street  cars  turn 
unexpectedly.  Quotations  Gladly  Furnished 
on  Request.  Nachod  8  United  States  Signal 
Co.,  Inc.,  Louisville,  Ky.,  Manufacturers  of 
Block  and  Highway  Crossing  Signals. 


r.itiiiiiitiiiiniiiiiiiiiiiiiuiiiiiiiiiliii)iiiirriiiiiiiiiiiiniiii>iiiiliniiiHiiniiijitiiiiiiiriiii iiMiiiiiiiniiiiiiintiiiiriniiiiitiiiiiiiitiiiniiic 

^iiiniiiiiiiriiiiiiiiiirMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiiitiiiiiiiiiiiiiitiiitiiiiiiiiiiiiiiiiiriiiitiiiiiiiiiiiirr 

PANTASOTE  | 

I                                         TRADE  MARK  | 

I               — the  car  curtain   and  upholstery  material  that  I 

I               pays    back    its    cost    by    many    added   years    of  I 

I               service.    Since  1897  there  has  been  no  substitute  | 

I               for  Pantasote.  | 

AGASOTE 

I                                        TRADE  MARK  ,    | 

I               — the  only  panel  board  made  in  one  piece.    It  is  | 

I               homogeneous  and  waterproof.     Will  not  separate,  I 

I                warp  or  blister.  I 


Standard 

for  electric  railway  cars 

and  motor  buses 


Samples  and  {till 
information  gladly 
furnished. 


I      The  PAlSnrASOTE  COMPANY,  Inc.     f 

I        2^0  Park  Avenue  NEW  YORK       I 

Sllllltlllllllilliliiiiiiiiinilllliliiiiiilirtiiiiitiirilliit in iiiiilirMiiiiiiiiiiiiriiin iiiiMiiliiliriiiiiiii itiiriiiiiiMiiiiiilllll^ 


Plain  bolted  frog  which  had  been  worn  out;  and  quickly 
reclaimed  by  welding  with  TIMANG. 


uy  ufler  being  welded  with  TIMANG  Manga- 
nese Welding  Rod  in  the  track. 


WELD    MANGANESE 
TRACKWORK    WITH 

Tisco 

TIMANG 

(AIR  TOUGHENING) 

Welding  Rod 


MANGANESE  track  welds  made  with  Timang 
(air  toughening)  Welding  Rod  have  prac- 
tically the  same  hardness  — the  same  resistance 
to  wear  — as  the  parent  metal.  Moreover, 
Timang  welds  are  ductile,  and  will  not  crack 
in  service. 

•TIMANG- Tr.d.     If  you  oTc  onxtous  to  lower  track  maintenance, 
f;rrigi''*c!;rn\^i«'    investigate  Timang  today.  Communicate  wih 

"TIMANG*"  Steel  U 

prt**n?T^7S!2S«nd    ^^^  Reofest  TiSCO  office,  or  write  to  High  Bric!~e 

foreign  patents.  i         »•        . 

Other  p«tenti.  pen.!  for    TIMANG    bulletmS. 

(nil. 


Taylor -Wharton  Iron  and  Steel  Co. 

HIGH   BRIDGE,  NEW  JERSEY 

SALES  OFFICES:  Chicago  Houston  Montreal  New  York 

Philadelphia      Boston      Son  Francisco      Scranton      Tampa      Los  Angeles 
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[|ENGINLERS  and  CONSULTANT^ 


ALBERT  S.  RICHEY 

ELECTRIC    RAILWAY    ENGINEER 
WORCESTER.   MASSACHUSETTS 

EXAMINATIONS 

REPORTS-APPRAISALS-RATES 

OPERATION-SERVICE 


WALTER  JACKSON 

Consultant  on  Fares 
and  Motor  Buses 

The  Weekly  and  Sunday  Pass 
Differential  Fares — Ride  Selling 

Suite  6-A 
616  E.  Lincoln  Ave.,  Ml  Vernon,  N.  Y. 


R.    F.    KELKER,    Jr. 

ENGINEER 

20  NORTH   WACKER   DRIVE 

CHICAGO 


TRANSIT  DEVELOPMENT 

OPERATING  PROBLEMS 

TRAFFIC  SURVEYS 

VALUATIONS 


SANDERSON  &  PORTER 
ENGINEERS 

for  the 

FINANCING— REORGANIZATION 
—DESIGN— CONSTRUCTION 

of 

INDUSTRIALS  and 
PUBLIC  UTILITIES 

Chicago      New  York      San  Francisco 


ALLIED  ENGINEERS,  Inc. 


Engineers  and  Constructors 


20  Pine  Street 
New  York 

Transportation  Examinations 
and  Reports 


C.  B.   BCCHANAN,  Prealdeni 

W.  B.  PRICE.  JR.,  See'r-Treu. 

JOHN  F.   LATMO,   Tlee-Prnldral 

Buchanan  &  Layng 
Corporation 

F.mgineerime  and  ManagememI, 

Construction,  Finaueiat  Reporti. 
Traffic  Surveys  and 

Equipment  Mainttnamct 


BALTIMORE 

l*«4    First    Nattonal 

Bank  Bids. 

Phooe:  Hanover :  2142 


NEW  TOEK 
49  Wall  Street 


I  lEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells 
Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 

Reorganization  Management 

Operation  Constmetion 

50  Bast  42nd  St.,  New  York  City 


The  P,  Edward 
Wish  Service 

50  Church  St.,  NEW  YORK 

Street  Railway  Inspection 
DETECTIVES 

131  State  St.,  BOSTON 


THE  BEELER 
ORGANIZATION 

Engineers  and  Accountants 

JOHN  A.  BEELER,   DIRECTOR 

Traffic  —  Traction 

Bus-Equipment 

Power-  Management 

Appraisals    Operating  and 

Financial  Reports 

Current  issue  LATE  NEWS  and  FACTS 
free  on  request 

52  Vanderbllt  AVenue,  New  York 


J.  ROWLAND  BIBBINS 

CONSULTING  ENGINEER 
TRANSPORTATION 

UTILITIES 

Transit-TraflSc  Development  Surveys. 
Street  Plans,  Controls,  Speed  Signals. 
Economic  Operation,  Schedule  Analy- 
ses, Bus  Co-ordination,  Rerouting. 
Budgets,  Valuation,  Rate  Cases  and 
Ordinances. 

EXPERIENCE  IM  S6  CITIES 

2301  Connecticut  Avenue 
Washington,  D.  C. 


Byllesby  Engineering 

and  Management 

Corporation 


231  S.  La  Salle  Street,  Chicago 
New  York    Pittsburgh    San  Praneitco 


AUGUST 
ISSUE 

Closes  July  17th 

Early  receipt  of  copy  and 
plates  will  enable  us  to  serve 
you  best — to  furnish  proofs 
in  ample  time  so  changes  or 
corrections  may  be  made  if 
desired. 
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News . . . . 

brief,  late  news  flashes  for 
the  electric  railway  industry 


To  supplement  the  service  of 
the  regular  monthly  issues  of 
Electric  Railway  Journal,  a 
separate  NEWS  service  ap- 
pears on  thirty-nine  Saturdays 
during  the  year.  This  supple- 
ment keeps  you  in  touch  with 
court  decisions  .  .  .  fare  in- 
creases .  .  ,  new  ordinances 
.  .  .  association  meetings  .  .  . 
financial  statements  .  .  . 
equipment  purchases. 

Subscription  Price:  For  all 
countries  taking  domestic  sub- 
scription rate,  $2.  Sold  in 
combination  with  the  monthly 
edition  of  Electric  Railway 
Journal  for  $5  a  year  domestic 
rate. 


Are  you 
testing 
trolley  shoes? 

Most  progressive 
properties  that 
liave  not  already 
standardized  on 
trolley  shoes  are 
very  seriously 
testing  them  no^v. 

Let  our  engineers 

help  reduce  your 
overhead  equip- 
ment costs  ^irith 


lomoYt 

Reversible 

Trolley 
Shoes 


Let*s  talk  it  over 

Efficiency  Products  Corp. 
1X03  Barium   Tower,   Detroit,   Mich. 
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Whether 

CARS 


or 

BUSSES 


less  idle  time 
means  more  pay  time 

CARS  and  busses  laid  up  for  repairs  or 
refinishing  produce  no  income!  The 
quicker  you  can  put  them  back  into 
service,  the  sooner  revenue  begins. 

Speeding  up  your  cleaning  operations 
with  Oakite  materials  and  methods,  helps 
keep  your  cars  and  busses  in  service. 
Accurate  inspection  and  quick  repair  are 
made  easy  by  complete  removal  of  muck 
and  grease  from  gritty,  oil-caked  motors, 
transmissions  and  running  gear  parts. 
Used  in  spray  equipment  or  washing 
machines,  Oakite  materials  assure  spotless 
bodies  in  less  time  and  with  less  effort. 

Talk  over  this  phase  of  your  maintenance 
work  with  our  Service  Man  and  get  his 
suggestions  on  how  to  cut  costs  of  clean- 
ing. A  post  card  to  us  will  bring  him. 
No  obligation. 


Oakite  Service  Men,  cleaning  specialists,  are  located  in 
the  leading  industrial  centers  of  the  U.  S.  and  Canada 


Manufactured  only  by 
OAKITE  PRODUCTS.  INC.,  28B  Thames  Street,  NEW  YORK,  N.  Y. 

OAKITE 


ALPHABETICAL   INDEX 

This  index  is  publiehed  aa  a  cooTenience  to  the  reader.  Brery 
care  is  taken  to  malte  it  accorate.  bnt  Sleetrie  Bailuiav 
Jou mat   aaeumes   no   responaibillty   for  errora   or   omiaaionB. 


Page 

Allied    Engineers    i»2 

Aluminum  Co.  of  America   37 

American   Bridge   Co *'' 

American  Brown  Boveri  Co.,  Inc 33 

American  Car  Co Third  Cover 

American  Steel  Foundries    "0 

American   Steel  &  Wire  Co ^^ 

Beeler    Organization    52 

Blbbins,    J.    Roland    52 

Brill  Co.,   The  J.   G Third   Cover 

Buchanan  &  Layng  Corp ^^ 

Byllesby  Eng.  &  Manag.  Corp 52 
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Consolidated  Car   Heating  Co <8 

De  Vilbiss  Co.,  The 23 

Efficiency   Products   Corp 53 

Electric  Railway  Improvement  Co 43 

Electric  Service  Supplies  Co 8 

Fargo  Motor   Corp 38-39 

General  Electric  Co Back  Cover,  12,  36 

General  Leather  Co 48 

General   Motors  Truck  Co Insert   21-24 

General  Steel  Castings  Co 49 

Globe    Ticket    Co 10 
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Miller  Trolley  Shoe  Co 35 
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National   Paving  Brick  Mfgs.  Assn 43 
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National  Tube  Co 14 

New  Jersev   Wood    Finishing   Co.,    Inc 3* 


Oakite  Products, 
Ohio    Brass    Co. 


Inc. 
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DISMANTLING? 

Let  us  handle  this  for  you.  We  specialize  in  buying  and 
dismantling  entire  railroads,  street  railways,  industrial 
and  public  service  properties  which  have  ceased  operation. 
We  furnish  expert  appraisals  on  all  such  properties. 

Consult  us  also  about  New  and  Relaying  Rails — all 
weights  and  sections.    You  will  like  our  service. 

The  Perry,  Buxton,  Doane  Company 

(CaplUI    II. 100. 000. 00) 

Boston  Office,  P.  O.  Box  5253,  Boston,  Mass. 
Pacific   Sales   Office— Failinf   Buildinf,   Portland,   Orecon 


POSITION  WANTED 
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FOR  EVERY 
BUSINESS  WANT 

'Think  Searchlight  Fine' 


IMIMM ItlMltlllllMIMIIMItlM/: 
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FOR  SALE 

STEEL  POLES 


1  I  8 — New    Round    Steel    Poles.    30    ft.    long. 

2  i  diameter  at  top  6V^  in.,  at  bottom 
5  1  7%  in.  Ground  line  collar  6  ft.  from 
I  S  bottom.  Each  weigh  738  lb.  Price 
I  I  furnished  upon  request. 

i  1  Kingston    Consolidated    Railroad    Company 

i  i  14  E.   Chester  Street,  Kingston,  New  York 


30738 


ARMATURE    winder,    electrician,    15    years'    ex- 
perience:   references    furnished:    eo    anywhere 
on     short     notice.       PW-248.     Electric     Railway 
Journal.  883  Mission  St.,  San  Franoisco.  Cal. 

INSPECTION  superintendent  available.  Ex- 
perienced man,  capable  of  organizinff  secret 
service  inspection  department  or  of  taking  over 
established  work.  Connection  with  Eastern 
railway  or  bus  organization  preferred.  PW-249, 
Electric  Railway  Journal.  Tenth  Ave.  at  36th 
St..   New  York. 

MASTER  Mechanic,  20  years'  service  street  and 
interurban  cars  and  busses  overhauling,  and 
maintenance  of  equipment.  Salary  and  location 
secondary.  PW-247.  Electric  Railway  Journal. 
520  No.  Michigan  Ave.,  Chicago,  111. 


BUSINESS   OPPORTUNITIES 

A  BUSINESS  opportunity  advertisement  placed 
in  this  column  will  be  read  by  over  6.000 
men  actively  engaged  in  the  Electric  Railway 
field.  Place  your  advertisement  here,  if  you 
need  capital  to  finance  a  project?  If  you  wish 
to  buy  or  sell  property  pertaininw  to  the  Rail- 
way industry.  If  you  wish  to  finance  some  rail- 
way project,  etc.  Ton  will  find  it  pays  to  tell 
your  story  here.  Send  your  advertisement  to 
the  Searchlight  Dept..  Tenth  Ave.  at  36th  St. 
New  York. 


Electric  Locomotives  1 

—50-ton  Std.  Ga.  Baldwin  Westinghouse  600  volt  | 

Electric  LoeomotiTes — specifications,  photographs  | 

and  price  on  request.      Immediate  deliver>'.  | 

HYMAN-MICHAEI^i    COMPANY  I 

20  N.   Wacker  Drive  Bldg..   Chicago,   111.  = 


iiM~       Tmiiihuuii I 
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In  one  year  alone,  30,738  advertisements 
were  published  in  the  Searchlight  Sections 
of  the  McGraw-Hill  Publications. 

The  thousands  of  orders  received  by  the 
Searchlight  Department  every  year  have 
given  us  the  experience  necessary  for 
handling  your  orders  promptly  and 
efficiently. 

Write,  Wire,  'Phone 


SEARCHLIGHT  DEPT. 

Tenth  Avenue  at  36th  St.,  New  York 
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Yes  . . .  we  make  a  gasoline 
for  the  cactus  country  .  .  . 


but  v\^e  make  a 

SPECIAL 
GASOLINE 

for  Soconyland 

THE  gasoline  made  by  our  subsidiary,  the  Magnolia  Petroleum 
Company  down  in  Texas,  is  a  good  one  for  Texas. 

But  for  Soconyland — New  York  and  New  England — we  make 
a  special  gasoline  that  performs  like  a  thoroughbred  champion! 

In  developing  this  gasoline,  Socony  Engineers  considered  the 
climate,  the  temperatures,  the  hills  and  roads  of  Soconyland,  and 
only  Soconyland.  They  tested  this  gasoline — and  proved  it — in  a 
fleet  of  Socony  Test  Cars  traveling  from  the  tip  of  Maine  to  the 
toe  of  Long  Island — under  the  same  operating  conditions  you 
yourself  encounter. 

Week  in,  week  out — month  in,  month  out — more  Socony 
Special  plus  Ethyl  is  sold  in  New  York  and  New  England  than 
any  other  premium  fuel. 

It's  your  gasoline — "tailor-made"  for  just  you! 

Stay  with  Socony  and  you  stay  ahead.  Fill  up,  today! 
STANDARD    OIL    COMPANY    OF    NEW    YORK 

SOCONY  SPECIAL 

"^  ETHYL 


'^ Tailor-made'^  for  Soconyland 


Socony  is  "Standard^' 
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ELEVEN  MORE 


Chicago  continues  to  show  confidence  in 

ShU  Ti*oUe4f  Buses 

When  the  Chicago  Surface  Lines  places  in 
operation  its  latest  order  of  eleven  Brill  Trolley 
Buses  there  will  be  a  total  of  thirty-seven  in 
service  in  Chicago.  The  several  repeat  orders 
not  only  testify  to  the  growing  popularity  of  this 
type  of  transportation  vehicle  but  also  to  the  suc- 
cessful service  rendered  by  Brill  Trolley  Buses. 


Write  for  details  on  30-  and  40- 
passenger  Brill  Trolley  Buses 


THE  J.  G.  BRILL  COMPANY 

PHILADELPHIA 


CHICAGO   OFFICE  -  barrw  triwt  buiuhnu 
SAN  PRAMCisCO  OPPICK  •  mialto  building 


THE  J.  G.  BRILL,  CX>MPANY  or  omio  -  (tuiveland 
THE  J.  G.  BUIL.L.  COMPANY  of  »iii»ovni-wT.  ixivm 


THE  J.  G.  BRIl^  COMPANY  of  mah/ 


HOUSTON   PUBLIC    LIBRARY 
HOUSTON 

TEXAS 
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YEARS 

200,000  MILES  OF  CITY  SERVICE  — 
136  ELECTRIC-DRIVE  BUSES  OPERATE 

FOR  30  CENTS  PER  BUS  MILE 


Cents  per 
bus  mile 

Maintenance 8.90 

Power 4.50 

Operation 10.74* 

Traffic 0.08 

General  and  Misc. 
Including  Depreciation      6.28 

30.50 

■  *Einployee8  of  this  company  are 
among  the  highest-paid  in  the 
industry 


IN  1925,  a  prominent  operator  placed  in  service  136  G-E 
equipped  gas-electric  buses  of  33-pas8enger  capacity. 
Each  of  these  buses  had  an  accumulated  mileage  of 
approximately  200,000  at  the  end  of  1930.  To-day,  they 
are  all  operating  as  economically  as  the  day  they  were 
installed.  Records  like  this,  made  in  heavy  city  traffic, 
prove  the  ability  of  General  Electric  drive  to  reduce  main- 
tenance through  smooth  starting,  smooth  acceleration,  and 
less  piston  travel  (free  wheeling). 

The  modern  G-E  equipped  gas-electric  bus  accelerates  from 
standstill  to  25  mph.  in  20  seconds.  Yet  the  operator  cannot 
make  a  sudden  jerking  start,  and,  since  gear  shifting  is 
eliminated,  he  has  ample  time  and  almost  complete  free- 
dom to  collect  fares.  Let  uS  tell  you  the  interesting  story  of 
G-E  electric  drive.  Address  the  G-E  oflBce  nearest  you  or 
General  Electric  Company,  Schenectady,  N.  Y. 

390-7S 
JOIN    US    IN    THE    GENERAL    ELECTRIC    PROGRAM,    BROADCAST    EVERY    SATURDAY    EVENING    ON    A     NATION-WIDE    N.B.C.    NETWORK 
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SMOOTHLY,  QUIETLY— glides 

the  trolley  wheel 


♦    ♦    ♦ 


'TfHE  trolley  wheel  glides  along  the  wire  smoothly  and 
-*■  quietly  with  scarcely   a  joggle  as  it  passes   over   the 
Westinghouse  "Champion"  Trolley  Ear. 

The  ease  with  which  the  strong,  thick-copper  lips  peen 
to  the  wire  and  mould  themselves  into  a  smooth,  solid 
connection,  marks  the  "Champion"  Ear  as  standard  for 
performance  on  many  electric  railway  properties  through- 
out the  country. 

A  milling  operation  on  the  sides  of  the  ear,  tapering 
from  both  ends,  further  aids  in  providing  a  smooth,  even 
path  for  the  trolley  wheel. 

In  actual  service  tests,  the  "Champion"  reigns  supreme 
among  trolley  ears. 

Service,  prompt  and  efficient,  by  a  coast -to -coast  chain  of  well- equipped  shops 
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Fifty  Years  of 

Progress 


THAT'S  what  the  Annual  Con- 
vention Number  of  Electric 
Railway  Journal  will  record.  Cov- 
ering every  phase  of  the  industry's 
development,  from  the  earliest 
transportation  undertaking,  and 
pointing  out  the  significance  of 
these  advances  in  terms  of  what 
the  future  holds  in  store,  this  Num- 
ber will  be  one  of  the  most  infor- 
mative, interesting  and  valuable 
issues  ever  published. 

September  15 

is    the    date    for    which 
to  watch ! 
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Get  the  right  wheels  and  blocks 

To  get  the  most  from  your  rail  grinders,  get  the 
right  abrasives.  Our  whole  business  is  rail  grind- 
ing equipment.  When  we  supply  grinding  wheels  or 
blocks  we  know  exactly  what's  best  suited  to  the 
machine  we  designed  and  built  for  you.  And  we  know 
rail — yours. 

A  wheel  that's  good  for  your  neighbor  may  be  all 
wrong  for  you.  We  know  what's  best  for  both  of  you. 
We  have  it — and  can  ship  from  stock  immediately. 

Buy  your  rail  grinding  wheels  and  blocks  from  the 
world's  rail  grinding  equipment  headquarters. 


3132-48  East  Thompson  Street,  Philadelphia 

AGENTS 
Chester  F.  Gailor,  50  Church  St..  New  York        F.  F.  Bodler.  San  Francisco,  Cal. 
Chas.  N.  Wood  Co..  Boston  H.  E.  Burns  Co..  Pittsburgh.  Pa. 

H.  F.  McDermott.  208  S.  LaSalle  St..  Cbicae:o       Equipment    &   Engineering   Co..   London 
Railway  &  Welding-  Supply  Company.  Toronto.  Ontario 
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The  dir  compressor  is  an  integral  part  of  every  air  brake 
equipment — and  VITAL  .  .  .  Just  as  the  heart  functions  to 
pump  life  blood  through  a  human  organism  so  does  the 
compressor  provide  vital  fluid  for  actuating  the  brake  .  .  . 
Westinghouse  compressors  have  no  organic  defect,  require 
only  reasonable  attention  to  avert  functional  trouble, 
and,  if  kept  in  normal  health,  will  need  no  doctoring  to 
assure  a  long  and  useful  life  .  .  .  The  DH  Compressor,  built 
in  four  sizes,  10,  16,  20,  and  25  cu.  ft.  displacement  is 
noted  for  its  compact  design,  light  weight,  accessibility,  and 
dependable  performance  .  .  .  For  extremely  light  weight  re- 
quirements, compressors  made  of  aluminum  are  available  .  .  . 

WESTINGHOUSE  TRACTION  BRAKE  CO,  General 

Office  and  Works,  Wilmerding,  Pa.      »»»»»» 


WESTINGHOUSE  TRACTION  BRAKES 
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ACH  DOLLAR  SAVED 


m 


EQUALS  PROFITS  FROM 


BASED  on  average  fares  and  earnings, 
an  electric  railway  property  earns  one 
dollar  from  200  passengers.  Obviously, 
each  dollar  saved  in  maintenance  costs 
equals  the  profits  from  200  passengers. 

Maintenance  costs,  both  for  labor  and  ma- 
terial, are  most  frequently  reduced  by  buy- 
ing ample  material,  but  buying  it  on  the 
basis  of  dollar-cost-per  mile;  doUar-cost-per 
thousand  car  passes;  or  dollar-cost-per- 
years  of  service. 

A  splendid  illustration  of  this  is  found  in 
the  experience  of  a  large  eastern  property. 
By  adopting  0-B  Wheels  as  standard,  they 
save  $3,799  per  year  on  wheel  costs.  In 
order  to  match  these  profits  with  passen- 
ger revenue,  it  would  require  hauling  759, 
936  extra  passengers. 

Similar  economies  can  be  carried  out  in  the 
discreet  selection  of  line  and  track  mater- 
ials. Marathon  Ears,  for  example,  will 
reduce  maintenance  costs  of  ears  because 
of  their  tapered,  bumpless  ends.  Or  0-B 
Bonds,  because  of  their  durability  and  high 
conductivity,  will  lower  the  cost  of  main- 
taining the  track  return  circuit. 

Thus,  properties  which  are  finding  it  dif- 
ficult to  adequately  increase  their  car  riders 
are,  to  some  extent,  offsetting  the  ad- 
ditional revenue  problem  by  reducing  the 
cost  of  maintenance.  And  at  such  times, 
they  find  it  desirable  to  turn  their  attention 
to  0-B  products. 


Porcelain  Insulators 


Line  Materials 


Rail  Bonds 


Car  Equipment 


Trolley  Bus  Equipment 


Headlights 


Car  Got 
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MAINTENANCE 


200    EXTRA   PASSENGERS 


Many  Have  Saved  Dollars 
With  These  Materials 

Itnproved  Marathon  Ears 

Based  on  experience,  there  is  the  conviction 
among  numerous  overhead  superintendents,  that 
Marathon  Ears  render  the  greatest  amount  of  ser- 
vice expressed  in  number  of  wheel  passes.  The 
tapered  approach  and  leave  eliminate  bumping 
and  arcing  of  the  w^heel  as  it  enters  and  leaves 
the  ear,  and  protects  not  only  the  center  section  of 
the  ear,  but  the  wheel  and  wire  as  well.  One 
superintendent  estimates  that  wire  "cupping"  at 
the  ends  of  the  ears  has  been  reduced  fifty  per 
cent  since  the  tapered  sides  have  been  adopted. 
Every  dollar  saved  on  ear,  wire  and  wheel  costs 
is  equal  to  the  profit  earned  from  hauling  200 
additional  passengers. 

O-B  Una  Bonds 

The  excessive  costs  which  are  paid  for  high  re- 
sistance track  circuits  represent  a  premium  which 
is  seldom  exceeded  in  any  other  branch  of  the  sys- 
tem of  an  electric  railway  property.  Poor  bonding 
quickly  becomes  poorer  and  the  power  loss  from 
loose  bonds  often  runs  as  high  as  40  cts.  per  bond 
per  year. 

More  than  160  progressive  electric  railway  proper- 
ties are  constantly  demonstrating  in  daily  experi- 
ence that  it  is  profitable  to  maintain  efficiency  in 
return  circuits  with  O-B  Una  Bonds.  High  con- 
ductivity, low  cost  of  application,  and  strong 
homogeneous  welds  make  rebonding  a  money 
saving  procedure.  And  each  dollar  rescued  from 
power  loss  or  equipment  damage  has  the  same 
profit-value  as  200  extra  passengers. 


Here  is  proof  of  the  extra  life  value  of  the 
tapered  end.  Three  Marathon  Ears  re- 
moved front  service  on  three  different 
properties  show  a  negligible  amount  of 
wear  on  the  tapered  portions.  This  indi- 
cates that  the  ends  hold  without  curling 
even  after  the  center  section  is  worn  out.  It 
further  demonstrates  the  elimination  of 
wheel  humping  and  arcing  as  it  enters  and 
leaves  the  ear. 


Dm©  Brass  Company 


Toughness,  ductility,  and  tenacity  are  the 
characteristics  of  O-B  copper  arc-weld  Urui 
Bonds.  Power  losses  decrease  where  these 
bonds  are  properly  used. 


Mansfield, 

Canadian  Ohio  Brass  Co.  Limited 
■  York    •  Philadelphia    •   Boston    •  Pittsburgh 


Ohio,  U.  S.  A. 

Niagara  Falls,  Ontario,  Canada 
Chicago    •  Cleveland    •   St.  Louis    •  Atlanta    •  Dallas    •    Los  Angeles    •   San  Francisco  •    Seattle 
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The  fourfold  advantages  of 

Atlanta's  Treadle  Cars 
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Passengers  enter  at  the 
front.  White  passengers 
may  use  the  exit  door 
at   the  front. 


Colored  passengers  use 
the  N,P.  Treadle  oper- 
ated exit  door  at  the 
rear. 


Atlanta's  one-man  treadle  cars  have 
proved  35-7%  safer  than  two-man 
cars. 

One-man  cars  are  9%  faster  in 
average  service. 

One-man  cars  are  far  more  eco- 
nomical to  operate. 

One-man  cars,  by  segregating  the 
races,  have  practically  eliminated 
racial  friction  in  Atlanta's  street  cars. 


NATIONAL    PNEUMATIC    COMPANY 
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Golden  Glow  Flood-Headlight,  Type  FH  916,  illu- 
minates dash.  Built  with  plain  or  prismatic  crystal  glass 
mirror  reflectors  for  either  suburban  or  urban  service. 


Type  FH  916,  equipped  with  9  in.  reflector,  refracting 
lens  and  circular  side  lens.  Takes  one  standard  series  lamp 
23  to  94  watts.  Also  listed  with  two  extra  sockets  for 
maximum  dash  illumination. 


Type  DGB  918,  with 
9  in.  prismatic  glass 
mirrored  reflector  and 
refracting  front  lens 
for  city  use.  For  sur- 
face or  semi-flush 
mounting. 


More  light 
On  The  Dash 

For  greater  safety — to  identify 
rail  cars  from  other  vehicles  — 
to  make  advertising  cards  read- 
able at  night — you  should 
floodlight  the  dash  as  well  as 
illuminate  the  track. 

Golden  Glow 
Headlights 

accomplish  this  two-fold  pur- 
pose— put  a  well  diffused  beam 
on  the  track  and  reflect  a  sub- 
stantial amount  of  light  on  the 
dash.  Can  be  had  with  two 
additional  lamps  if  desired. 

Send  for  complete  informa- 
tion on  this  and  other  types  of 
Golden  Glow  Headlights — the 
modern  lights  for  present-day 
traffic  conditions. 

ELECTRIC  SERVICE 

SUPPLIES  rn  Manufactunn- 


RAILWAY,  POWER  AND  INDUSTRIAL 

ELECTRICAL  MATERIAL 


Home  office  and  plant  at  17th  and  Cambria  Sts..  PHILADELPHIA; 
District  office  at  111  N.  Canal  St..  CHICAGO:  50  Church  St..  NEW 
YORK:  Bessemer  Bldg;.,  Pittsburgh:  88  Broad  St..  Boston:  General 
Motors  Bldff..  Detroit:  Canadian  Agents.  Lyman  Tube  &  Supply 
C.jmpany.   Ltd..   Montreal.  Toronto.  Vancouver.  Winnipeg. 
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These 

OUTSTANDING 

IMPROVEMENTS  IN 

ELECTRIC  DRIVE 

increase   the  superiority    of  gas-electric  buses 


T 


JOIN    US    IN    THE    GENERAL    ELECTRIC    Pka 

GRAM,  BROADCAST  EVERY  SATURDAY  EVENING 

ON  A  NATION-WIDE  N.B.C.  NETWORK 


'N  FIVE  years,  General  Electric  engineers  have  reduced 
the  weight  per  horsepower  output  of  electric  drive  by 
35  per  cent.  They  have  made  possible  a  40-passenger 
gas-electric  bus  that  accelerates  from  standstill  to  20  mph. 
with  full  seated  load  in  11.5  seconds — 20  per  cent  better 
performance  than  was  obtained  in  1926.  •  Furthermore, 
this  reduction  in  weight  and  improvement  in  acceleration 
were  not  obtained  by  sacrificing  reliability.  In  fact,  the  G-E 
equipped  buses  placed  in  service  during  1930  are  demon- 
strating even  greater  dependability  than  those  built  in  1926. 
And  that  means  service — more  reliable  and  more  desirable 
service  than  can  be  obtained  with  any  other  type  of  trans- 
mission. •  The  1931  G-E  equipped  bus  is  far  in  advance  of 
its  predecessors.  It  is  maintaining  the  high  standard  of 
electric  drive  for  two  reasons:  First,  General  Electric  has 
originated  several  major  improvements  in  the  design  of  its 
equipment.  Second,  almost  every  advance  in  mechanical 
design — four-wheel  brakes,  6-  and  8-cylinder  engines,  large 
pneumatic  tires,  greater  capacities — has  increased  the  desir- 
ability of  electric  transmission.  •  When  you  have  considered 
these  facts,  you  will  want  the  complete  story  of  gas-electric 
drive.  It  is  all-important  to  the  operator  who  plans  always 
to  obtain  the  utmost  service  at  the  least  cost,  especially  from 
large  buses  in  heavy  city  traffic.  Ask  your  nearest  G-E  office 
or  address  General  Electric  Company,  Schenectady,  N.  Y. 


SALES      AND      ENGINEERING     SERVICE       IN      PRINCIPAL      CITIES 

GENERAL  ^^  ELECTRIC 

TRANSPORTATION  EQUIPMENT 
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Bringing  Order  Out  of  Chaos 

LOCAL  transportation  is  a  community  problem.  The 
'  Massachusetts  pubHc  control  act  recognizes  it  as 
such.  The  Cleveland  and  other  similar  service-at-cost 
grants  recognize  it  as  such.  The  efforts  to  effect  co- 
ordination in  London  and  New  York  recognize  it  as  such. 
And  the  recent  Chicago  settlement  recognizes  it  as  such. 
These  should  be  harbingers  of  a  better  day,  not  only  for 
those  who  perform  the  public  function  of  supplying 
transportation — but  for  the  public  itself. 

But  even  where  the  responsibility  has  thus  been  recog- 
nized it  has  not  been  assumed  by  the  local  authorities  to 
the  extent  it  should  have  been.  Order  will  never  be 
brought  out  of  chaos  in  local  transportation  until  there 
is  better  planning.  That  is  not  to  say  that  the  local  trans- 
portation industry  has  not  done  its  part.  It  has  done  the 
best  it  could,  but  the  problem  has  become  too  complex 
to  be  solved  by  the  industry  alone.  Before  further 
progress  can  be  made,  there  must  be  more  general  recog- 
nition by  the  local  civic  and  political  bodies  of  their  re- 
sponsibility to  the  public  and  to  the  agencies  that  furnish 
local  transportation. 

In  the  early  days,  this  industry,  of  itself,  rose  to  meet 
the  needs  of  the  situation.  After  the  orgy  of  competitive 
building  which  is  always  concomitant  with  an  industry 
during  the  promotional  stage,  the  era  of  consolidation 
set  in  as  a  matter  of  self-preservation.  Weak  systems 
were  eliminated  or  nurtured  until  they  became  strong. 
The  problem  now  is  to  preserve  the  existing  systems 
and  to  turn  them  to  the  greatest  public  advantage  under 
public  safeguard  and  supervision.  There  can  be  no 
doubt  that  organized  transportation  agencies,  regulated 
by  public  bodies,  will  continue  to  transport  the  vast 
majority  of  people  in  all  communities  of  fair  size,  but 
the  great  need  is  for  civic  recognition  of  the  fact  that 
rapid  transit  trains,  trolleys,  buses,  and  taxicabs  must 
be  co-ordinated  to  better  advantage. 

Certainly,  civic  consciousness  is  lacking  in  courage 
that  charges  an  industry  with  responsibility  and  then  does 
not  play  its  full  part.  There  is  little  planning  in  the 
civic  sense  in  an  order  of  things  that  calmly  contemplates 
the  problem  of  the  parked  car,  permits  unlimited  use  of 
the  streets  by  taxis  and  countenances  competition  by 
other  forms  of  carriers  that  is  ruinous,  sanctions  imposts 
of  paving  taxes  and  other  obligations  both  onerous  and 
archaic  and  does  not  take  the  question  of  local  transporta- 


tion fully  into  consideration  as  a  factor  in  city  planning. 

In  recent  times  this  industry,  by  and  large,  has  im- 
proved service,  avoided  politics  and  been  frank  with 
the  public.  But  its  remarkable  technical  progress  has 
been  largely  negatived  in  the  cauldron  of  conflicting 
political  and  personal  ambitions.  There  have  been  a  few 
isolated  instances,  such  as  those  cited,  where  considera- 
tion of  the  transportation  needs  of  the  community  has 
risen  above  political  truckling,  but  real  order  will  not  be 
brought  out  of  chaos  until  the  instances  have  been  mult- 
plied  many  fold. 

Waste  in  industry— in  any  industry — is  a  crime  again.st 
society.  Too  often  waste  has  been  imposed  on  this 
industry  in  the  form  of  duplication  of  facilities — 
imposed  as  a  result  of  ])olitical  pettifogging  on  the  part 
of  those  charged  with  responsibility  to  the  public.  The 
saying  is  just  as  true  now  as  it  was  when  iirst  uttered 
that  small  minds  and  a  great  empire  go  ill  together.  And 
it  is  the  small  minds  of  men  in  public  life  that  have 
prevented  the  local  transportation  industry  in  most  places 
from  reaching  the  stature  of  a  great  empire — its  proper 
destiny. 


Scientific  Fare  Study  Needed 

NEED  for  increased  revenue  to  meet  the  greater 
costs  of  operation  that  became  apparent  almost  as 
soon  as  the  World  War  started  in  1914  has  been 
back  of  the  rate  increases  that  have  been  practically 
universal  on  transportation  systems  of  all  kinds  in 
recent  years.  On  both  steam  and  electric  lines  pas- 
senger fares  have  been  revised  upward  with  widely 
differing  results.  On  the  steam  railroads,  with  a  flat 
advance  and  the  elimination  of  various  special  classes  of 
fares,  the  riding  has  falle*  off  so  greatly  that,  in  many 
instances,  the  gross  passenger  revenue  is  less  than  it  was 
before  the  war.  Of  the  street  railway  systems  which 
have  increased  rates,  some  show  revenues  of  more  than 
twice  as  much  as  they  were  at  the  end  of  the  war, 
while  others  with  fare  increases  as  great  or  greater 
show  an  actual  loss  in  revenue.  Certain  properties  on 
which  the  5-cent  fare  has  been  retained  show  a  decided 
gain  in  business.  Detailed  results  in  nineteen  cities  are 
given  by  John  A.  Beeler  elsewhere  in  this  issue. 
Care  must  be  taken  in  interpreting  the  results  in  the 
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various  cities.  Clianges  have  occurred  in  the  population 
served,  first  by  actual  growth  in  the  same  area,  second, 
by  addition  of  new  routes,  and  third  by  annexations 
of  territory.  But  even  after  making  allowances  for 
these  differences,  the  discrepancies  in  results  obtained 
with  similar  fare  revisions  are  so  great  that  it  is  evident 
that  other  factors  than  the  fare  itself  have  a  tremend- 
ously important  bearing  on  the  situation. 

At  one  time  it  was  generally  thought  that  the  de- 
termination of  the  revenue  that  would  be  obtained  with  a 
given  rate  of  fare  required  no  more  than  a  simple  mathe- 
matical calculation.  If  that  ever  was  true,  it  is  true  lo 
longer.  Every  da}'  electric  railway  operators  are  coming 
to  realize  this  more  clearly.  To  determine  in  advance 
the  probable  effect  of  a  change  in  fares  a  thorough 
scientific  analysis  of  all  related  factors  is  absolutely 
essential. 


Hidden  Sources  of  Income 

TI7"HEN  a  railway  management  is  straining  every 
'  »  nerve  to  make  ends  meet,  a  few  thousand  dollars 
more  in  the  net  income  ma}-  be  of  vital  importance. 
After  all  the  thought  that  has  been  devoted  to  the  sub- 
ject of  economy,  it  would  seem  that  no  stone  could  have 
been  left  unturned  that  would  cover  a  chance  to  make  a 
saving  in  operating  expense.  Yet  in  almost  every  com- 
pany there  are  hidden  possibilities.  Sometimes  things 
that  should  be  obvious  continue  to  be  overlooked  because 
the  situation  is  accepted  as  a  matter  of  course  and 
changes  are  not  given  a  thought.  Perhaps  after  an 
investigation  a  minor  economy  is  effected,  when  a  more 
searching  analysis  might  have  shown  a  still  greater 
saving  by  the  use  of  a  better  method.  Often  an  nn- 
provement  made  only  a  few  years  ago.  excellent  though 
it  was  when  adopted,  has  become  ob.solete.  and  a  further 
adjustment  should  be  made  at  once  to  meet  the  condi- 
tions of  today. 

Not  only  in  major  items  should  account  be  taken  of 
such  possibilities  for  reduction  of  costs.  What  api)ear 
to  be  small  items  soon  mount  up  to  large  totals.  .\s  an 
example,  an  opportunity  for  saving  that  easily  may  l)e. 
and  often  is,  overlooked,  is  in  the  use  of  fuel  for  inci- 
dental purposes  about  a  railway  property-.  Carhouses. 
shops,  and  miscellaneous  buildings  must  be  iieated.  and 
there  are  various  uses  for  fuel  in  larger  or  smaller 
amounts.  On  the  average  property,  plants  of  different 
types  have  been  installed  at  different  periods,  and  a 
variety  of  fuels  must  be  purchased  and  distributed.  -  Illus- 
trating what  one  company  caa  do,  the  Montreal  Tram- 
ways, through  an  analysis  made  by  a  consulting  fuel 
engineer,  last  winter  was  able  to  cut  27  per  cent  from 
a  fuel  bill  of  $55,241.  The  economies  will  be  carried 
still  farther  next  winter  as  the  result  of  other  changes,  so 
that  the  total  saving  will  be  about  $22,000.  Beside  these 
savmgs  in  miscellaneous  uses,   a  standby   steam  power 


plant  has  been  rearranged  to  burn  oil,  cutting  the  fuel 
cost  from  $17,000  to  $6,000.  The  savings  were  made 
with  practically  no  capital  expenditure,  and  were  due 
either  to  lietter  choice  of  fuel  or  better  instruction  as  to 
methods  of  firing. 

Similar  opportunities  undoubtedly  exist  on  other  prop- 
erties. No  saving  is  too  small  to  be  worth  while.  The 
cumulative  total  of  numerous  minor  economies  cannot 
fail  to  affect  the  annual  operating  statement  favorably. 


The  Car  Is  the  Key  to  the  Problem 

ANY  analysis  of  the  present  situation  of  the  street 
-^  X  lailway  mciustry  leads  inevitably  to  the  conclusion 
that  there  must  be  substantial  improvement  in  the  type 
of  rolling  stock  operated.  No  one  can  deny  that  a 
considerable  jrortion  of  the  cars  now  used  in  passenger 
service  are  obsolete  in  design,  noisy,  expensive  to  operate 
and  to  maintain,  and  utterly  without  rider  appeal. 
Because  the  majority  of  them  were  built  to  special  order 
m  small  lots,  their  first  cost  was  comparatively  high 
and  their  carrying  charges  are  a  continuing  burden.  The 
car  unquestionably  is  the  key  to  the  problem  of  increas- 
ing traffic  and  reducing  expenses. 

That  a  group  of  leading  operators,  car  builders  and 
equipment  manufacturers  have  formed  a  voluntarj'  asso- 
ciation to  develop  a  car  or  cars  which  will  overcome  these 
various  objections  is  a  matter  of  the  greatest  significance 
to  the  entire  industry.  The  Electric  Railway  Presi- 
dents' Conference  Committee  is  such  an  association. 
Organized  last  September  in  a  time  of  business  depres- 
sion and  uncertainty,  it  has  encountered  some  delays  in 
getting  its  program  under  way.  The  major  preliminary 
difincuities  have  now  been  disposed  of,  however,  and  the 
committee's  engineers  are  fairly  launched  upon  the  task 
which  has  been  assigned  to  them. 

It  goes  without  saying  that  this  task  is  no  easy  one. 
Many  of  the  inherent  ideas  of  both  the  car  builders  and 
ojjerators  may  have  to  be  scrapped  in  the  process  of 
developing  a  unit  which  will  adequately  meet  present- 
day  requirements.  Comfort,  appearance,  riding  qual- 
ities, noise  reduction,  lighting,  ventilation,  and  all  the 
prejudices  and  preferences  of  a  critical  public,  must 
be  taken  into  consideration.  Faster  acceleration,  faster 
l)raking,  reduction  in  weight  and  in  energy  consumption, 
are  some  of  the  objectives  sought.  Withal,  there  must 
be  no  comjiromise  with  safety,  and  due  regard  must  be 
had  for  existing  and  probable  legislative  enactments 
affecting  design  and  operation. 

The  comnn'ttee  is  under  no  illusions  as  to  the  speed 
with  which  the  task  may  be  accomplished.  Progress 
involving  the  process  of  trial  and  error  and  patient 
investigation,  must  necessarily  be  slow.  Hut  speed 
is  not  so  necessary  as  thoroughness,  and  the  industry 
will  be  content  to  await  the  result  with  the  assurance 
that  accomplishment,  when  achieved,  will  be  worth  while. 
A  "first  model."  as  called  for  in  the  committee's  plans. 
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will  in  all  probability  embody  no  more  than  the  best  of 
present  design  and  apparatus.  Subsequent  models  are 
expected  to  include  the  results  of  research  into  new  fields. 
In  the  meantime,  the  industry  must  not  stand  still,  nor 
should  orders  for  rolling  stock  be  held  up  pending  the 
committee's  conclusions.  The  last  word  in  car  design 
will  never  be  spoken,  nor  will  perfection  be  attained 
either  by  this  generation  or  the  next.  Consequently, 
the  prosjDective  purchaser  of  rolling  stock,  who  has  care- 
fully studied  his  own  requirements  and  who  is  guided 
by  the  best  of  present  practices  in  the  choice  of  mate- 
rials, equipment  and  design,  may  place  his  order  in  all 
confidence  that  he  will  get  a  vehicle  far  better  than  those 
of  a  few  years  ago  and  one  that  will  compare  well  with 
any  likely  to  be  developed  in  the  near  future. 


Be  Sure  that 

Renewal  Parts  Manufacture  Pays 

CIRCUMSTANCES  sometimes  appear  to  favor  the 
manufacture  of  certain  simple  kinds  of  renewal 
parts  by  the  electric  railways,  ^^'ith  shops,  tools  and 
a  skilled  maintenance  personnel  available,  it  is  easy  to 
build  up  a  department  for  the  manufacture  of  renewal 
parts.  But  the  danger  lies  in  the  tendencj-  to  keep  the 
department  busy  regardless  of  whether  the  added  work 
can  be  justified  economically.  Especially  is  this  true 
at  a  time  like  the  present  when  the  railways  are  faced 
with  the  problem  of  cutting  their  maintenance  force 
because  of  a  sharp  drop  in  riding.  To  wish  to  hold  as 
many  men  on  the  payroll  as  possible  by  shifting  them 
from  regubr  maintenance  to  the  manufacture  of  parts 
is  praiseworthy.  But  to  assume  that  the  home-made 
parts  are  cheaper  than  the  marketed  products,  without 
having  accurate  cost  records,  is  a  dangerous  error. 

Sometimes  railways  produce  cost  records  showing  that 
they  are  making  parts  at  costs  that  are  well  below  the 
prices  of  the  manufacturers.  Such  records  are  almost 
invariably  incomplete.  An  investigation  of  one  com- 
pany disclosed  that  the  cost  of  parts  was  arrived  at 
without  including  direct  overhead  charges,  such  as  super- 
intendence, insurance  and  rentals,  that  amounted  to  48 
per  cent  on  labor  and  20  per  cent  on  materials.  This 
error  is  a  common  one  because  the  railways  have  no  regu- 
lar accounts  for  manufacturing  work.  Manufacturers  of 
renewal  parts,  on  the  other  hand,  must  determine  their 
costs  accurately,  or  else  they  will  find  themselves  doing 
this  business  at  a  loss. 

Since  the  railway  need  not  include  selling  expenses  or 
profits  in  the  final  cost,  possibly  under  a  set  of  favor- 
able circtmistances  it  can  manufacture  parts  cheaper  than 
it  can  buy  them.  In  view  of  the  highly  efficient  methods 
employed  by  large  manufacturers,  however,  it  is  open 
to  serious  question  whether  many  of  them  really  do  so. 
Quality  and  service  considered,  it  usually  is  better  to 
leave  the  production  of  parts  to  concerns  that  make  a 
specialty  of  manufacturing. 


The  New  Declaration  of 
Independence 

JUST  prior  to  July  4  readers  of  one  of  America's 
most  widely  circulated  dailies  were  urged  to  sign  a 
new  declaration  of  independence — to  declare  themselves 
"independent  of  train,  buses,  subways  and  street  cars." 
-And  they  were  to  do  this  by  buying  good,  used  cars, 
selling  right  now  at  the  lowest  cost  in  automotive  his- 
torj-. 

The  happy  possessor  of  one  of  these  vehicles  was 
assured  he  would  have  no  time-tables  or  schedules  to 
annoy  him:  that  he  would  be  master  of  his  own  trans- 
portation problem.  There  were  pictures  of  a  man  who 
had  missed  his  train,  a  bus  in  which  there  was  no  more 
room,  a  subway  jam  and  a  trolley  crush.  To  cap  the 
climax  there  was  a  picture  of  a  runabout  with  a  man  at 
the  wheel  who  simulated  the  appearance  of  an  auto 
racer. 

Of  course,  subway  jams  are  not  unknown;  neither 
are  trolleys  in  which  there  is  a  crush,  or  buses  in  which 
there  is  no  room.  But  the  picture  of  rolling  one's 
own — a  second-hand  one,  at  that — intended  to  portray 
the  happiness  of  the  man  who  had  declared  himself 
independent  of  trains,  buses,  subways,  street  cars — that 
was  the  work  of  an  imaginative  artist. 

Those  who  do  roll  their  own  know  that  there  is  no 
such  ease  in  dri\'ing  as  this  advertisement  sought  to 
convey,  except  in  the  most  remote  regions.  Wisdom 
will  come  quickly  to  the  man  who  hopes  to  declare  him- 
self independent  of  trains,  buses,  subways,  street  cars, 
by  buying  an  automobile,  particularly  "a  good  used  car." 
Under  some  circumstances,  the  auto  may  be  a  badge 
of  independence,  but  as  a  substitute  for  mass  trans- 
portation, it  will  prove  a  snare  and  a  delusion. 


Decorating  Cars  with  Good  Intentions 

RE.ALIZIXG  the  value  of  attractive  appearance,  many 
■railways  have  been  active  of  late  in  repainting  and 
in  redecorating  their  rolling  stock.  Sometimes,  how- 
ever, their  zeal  has  outrun  their  discretion.  This  is  par- 
ticularly true  concerning  the  decoration  of  car  interiors. 
The  outside  painting  scheme  of  cars  is  usually  fairly 
well  standardized  on  each  property,  and  changes  are 
made  only  after  careful  consideration.  But  the  scheme 
of  interior  decoration  often  is  left  to  the  judgment  of 
the  shop  foreman  or  master  mechanic,  and  the  results 
thus  obtained  sometimes  have  been  sadly  lacking  in 
artistic  effect.  Decorating  the  interior  of  a  street  car 
does  not.  of  course,  demand  the  same  degree  of  artistic 
skill  as  decorating  the  drawing-room  of  a  millionaire's 
mansion,  but  it  does  require  some  knowledge  of  color 
values  and  how  to  employ  them.  If  it  is  worth  while  to 
redecorate  car  interiors  at  all,  it  is  worth  while  to  do  it 
well,  iloreover.  it  costs  no  more  to  make  effective  use 
of  paint  than  to  use  it  ineffectively. 
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Mass  transportation  service  has  con- 
tinued to  show  a  steady  growth 
despite  the  increased  use  of  private 
transportation,  but  the  financial  re- 
turns in  recent  years  have  been  far 
from  satisfactory 
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ADEQUATE  mass  trans-  g 
/A  portation  service  is  a  J 
-^  ^  vital  necessity  to  busi-  ° 
ness  and  industry  in  every 
city.  It  is  no  less  essential  to 
community  life  under  present- 
day  conditions  than  is  gas  and 
electric  service.  Yet  the  elec- 
tric railways  of  the  United 
States  stand  out  in  sharp  con- 
trast to  the  other  public  util- 
ities in  that  for  many  years 
their  operations  have  been  for 
the  most  part  unprofitable. 
This  branch  of  the  public 
utility  industry,  taken  as  a 
unit,  earned  a  total  net  in- 
come in  1927,  after  payment 
of  taxes,  equal  to  only  3.1  per 
cent  of  its  property  invest- 
ment, according  to  the  latest  United  States  Census 
of  Electric  Railways.  In  many  individual  cases,  the 
income  remaining  after  payment  of  operating  ex- 
penses, taxes  and  fixed  charges  is  practically  negligible. 
On  account  of  the  inability  to  earn  a  reasonable  return 
on  the  capital  invested  it  is  extremely  difficult  for  the 
companies  to  finance  improvements  and  the  maintenance 
of  a  high  standard  of  service  is  manifestly  impossible. 

This  situation  is  set  forth  in  detail  in  an  accompanying 
table,  which  shows  the  financial  results  of  electric  railway 
operation  at  five-year  intervals  since  1902,  as  reported 
by  the  Census  Bureau.  Although  figures  could  be  esti- 
mated for  years  subsequent  to  1927,  on  account  of  the 
different  derivation  they  would  not  be  strictly  compa- 
rable with  those  shown.  Moreover,  conditions  during  the 
past  two  years  have  been  affected  by  the  general  business 
depression,  and,  to  that  extent,  are  not  significant  in  con- 
nection with  the  long-term  trend.  The  same  figures  are 
shown  graphically  in  two  charts,  in  which  the  various 
totals  have  been  reduced  to  percentages  of  the  1902 
levels  for  comparative  purposes. 


1927 


The  first  chart  shows  a  steady  increase  in 
passengers  carried,  miles  of  route  served, 
and  vehicle-miles  operated.  It  is  especially 
significant  that,  despite  the  enormous  de- 
velopment of  the  private  automobile,  the 
business  of  furnishing  mass  transportation 
in  cities  and  towns  has  shown  this  constant 
growth  throughout  the  25-year  period  cov- 
ered. The  continuous  upward  movement  of 
all  the  curves  on  the  chart  furnishes  striking 
evidence  of  the  essential  character  of  com- 
munity transportation  service. 

Detailed  figures  covering  different  classi- 
fications of  traffic  show  even  more  clearly 
the  importance  of  mass  transportation  today. 
Where  there  has  been  a  slight  downward 
trend  in  the  total  number  of  passengers  car- 
ried, the  loss  has  been  principally  in  off-peak. 
Sunday,  holiday,  and  pleasure  riders.  Rush-hour  traffic 
has  tended  to  increase.  This  has  created  a  serious 
problem  for  the  operating  companies,  but  the  growth  in 
rush-hour  traffic  establishes  them  more  firmly  than  ever 
as  essential  elements  in  urban  life. 

Taking  Boston  as  an  example,  we  find  that  the  total 
number  of  passengers  carried  by  the  Boston  Elevated 
Railway  in  1930  was  slightly  smaller  than  in  1920,  but 
that  the  number  of  passengers  carried  between  5  and 
6  p.m.  on  an  average  week  day  was  133.235  in  1930.  as 
compared  with  124,761  in  1920.  This  gain  shows  clearly 
the  increased  importance  of  the  service  at  the  most  crit- 
ical period  of  the  day.  In  Chicago,  the  number  of  pas- 
sengers carried  daily  by  the  surface  lines  is  greater  than 
the  number  of  telephone  calls.  The  total  number  of 
passengers  for  the  industry  as  a  whole  is  greater  than 
the  number  of  postage  stamps  sold  in  this  country. 

The  second  chart  shows  the  increases  and  decreases 
from  1902  to  1927  in  operating  expenses,  taxes,  gross 
revenue,  total  investment,  net  revenue,  and  income  avail- 
able for  interest  and  dividends.     It  will  be  noted  tliat 
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Firm  Financial 
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ojierating  expenses  and  taxes  have  increased  much  more 
rapidly  than  gross  revenue.  The  net  revenue  showed  a 
moderate  increase  until  1922,  as  did  the  income  available 
for  interest  and  dividends.  Since  then,  both  have  de- 
clined sharply.  In  connection  with  taxes,  it  should  be 
noted  that  various  imposts,  such  as  paving  charges,  etc., 
which  are  of  the  nature  of  taxes,  are  included  under  oper- 
ating expenses,  rather  than  directly  under  taxes.  It 
might  also  be  mentioned  that  by  far  the  largest  element  in 
operating  expenses  is  wages,  which  have  been  greatly  in- 
creased. 

No  single  factor  can  be  pointed  out  as  the  main  reason 
why  electric  railways  have  failed  to  earn  adequate  returns 
in  recent  years.  In  some  instances,  street  car  lines  were 
constructed  as  a  result  of  civic  pride  and  ambition,  rather 
than  in  response  to  any  real  need  for  new  transportation 
systems,  and  were  therefore  doomed  to  failure  from  the 
start.  A  large  proportion  of  the  bankruptcies,  forfeited 
charters,  and  abandoned  rights-of-way  have  been  re- 
ported in  small  cities  and  towns,  suggesting  that  the  aver- 
age rates  of  return  for  the  industry  as  a  whole  have  been 
consistently  pulled  downward  by  the  unsatisfactory  re- 
sults achieved  by  companies  that  never  should  have 
been  organized  in  the  first  place.  In  other  instances, 
trouble  has  been  wholly  or  partly  due  to  incompetent 
management. 

Such  conditions,  however,  are  evident  only  in  isolated 
cases  and  fail  to  explain  the  almost  uniform  lack  of  satis- 
factory earnings  by  the  country's  mass  transportation 
agencies.  The  low  rates  of  return  that  have  been  shown 
with  increasing  regularity  during  recent  years  are  prob- 
ably due,  for  the  most  part,  to  two  factors:  (1)  higher 
costs  due  to  the  rise  in  prices  and  wages,  combined  with 
the  difficulty  of  obtaining  commensurate  advances  in 
fares,  and  (2)  increasing  competition  due  to  the  swift 
growth  of  automotive  transportation. 


Francis  H.  Sisson 

WITH  a  background  of  experience  in 
journalism,  advertising,  utility  manage- 
ment and  banking,  Francis  H.  Sisson  is  in  a 
position  to  understand  thoroughly  the  difficult 
problem  of  furnishing  mass  transportation.  He 
is  a  graduate  of  Knox  College  and  Harvard 
University.  After  spending  some  years  as  re- 
porter, editorial  writer,  and  editor  of  a  dailv 
newspaper  at  Galesburg,  111.,  he  joined  the  staff 
of  McChire's  Magazine,  New  York.  There- 
after he  devoted  his  attention  for  a  time  to  ad- 
vertising work.  From  1916  to  1918  he  was  as- 
sistant chairman  of  the  Association  of  American 
Railway  Executives.  Since  then  he  has  held  the 
post  of  vice-president  of  the  Guaranty  Trust 
Company  of  New  York.  In  this  article  he 
draws,  upon  his  broad  experience  to  suggest  pos- 
sible means  of  placing  essential  mass  transporta- 
tion on  a  sound  financial  basis. 


The  problems  thus  created  have  been  the  more  per- 
plexing by  reason  of  the  fact  that  the  remedy  com- 
monly adopted  by  industrial  concerns  confronted  with  a 
depressed  market — namely,  curtailment  of  operations — 
is  not  available  to  the  electric  railways.  The  first  reason 
for  this  is  that  the  investment  in  plant  is  so  large  that 
curtailed  operations  fail  to  earn  its  carrying  charges. 
The  second  reason  is  that  operating  schedules,  like  rates, 
are  a  matter  of  contract  between  the  companies  and  the 
municipalities  or  are  otherwise  subject  to  review  by 
jniblic  regulatory  bodies,  so  that,  even  if  curtailment  of 
operations  were  economically  possible,  it  would  not  be 
permitted. 

There  can  be  no  doubt  that  one  very  important  cause 
of  the  difficulties  of  electric  railway  companies  has  been 
the  oppressive  and  arbitrary  treatment  they  have  often 
received  at  the  hands  of  public  officials.     The  railways, 
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being  protected  monopolies,  are  svioject  to  regulation 
"in  the  public  interest."  In  its  historical  application  to 
the  specific  problems  of  electric  railway  management,  this 
supposed  "public  interest"  has  often  taken  the  form  of  a 
demand  for  cheap  and  efficient  transportation,  regardless 
of  financial  returns  to  the  companies. 

In  so  far  as  the  difficulties  of  electric  railway  com- 
panies are  due  to  competing  forms  of  transportation,  it 
appears  that  the  private  automobile  has  been  the  most 
important  factor.  Bus  transportation  is,  of  course,  in  a 
sense,  a  more  direct  form  of  competition ;  and  there  can 
be  no  doubt  that  the  use  of  buses  has  profoundly  affected 
the  development  of  mass  transportation  in  this  country 
in  the  last  decade.  In  a  few  localities,  the  buses  have 
virtually  supplanted  the  electric  cars.  More  often,  how- 
ever, it  has  happened  that  the  two  agencies  have  operated 
together,  either  in  competition  or  in  a  mutually  supple- 
mentary relationship.  In  many  instances  the  buses  them- 
selves are  operated  by  the  electric  railway  companies, 
although  sometimes  the  union  has  been  efifected  only  after 
a  period  of  severe  competition  that  has  almost  ruined 
either  or  both  of  the  rival  systems.  As  far  as  can  be 
seen  at  present,  it  appears  unlikely  that  either  form  of 
transportation  will  entirely  displace  the  other.  In 
crowded  districts,  where  street  space  is  at  a  premium, 
the  electric  car  will  probably  remain  indefinitely  as  the 
backbone  of  the  transportation  system. 

It  is  generally  agreed  that  the  principal  cause  of  the 
loss  of  traffic  has  been  the  private  automobile.  In  gen-, 
eral,  the  traffic  diverted  in  this  way  has  been  non-neces- 
sity traffic.  While  its  loss  has  created  a  serious  problem 
for  the  operating  companies,  it  has  not  lessened  the  essen- 
tial importance  of  mass  transportation  service  in  the  eco- 
nomic life  of  the  community. 

In  this  situation  the  general  attitude  of  business  men 
and  the  public  at  large  has  been  one  of  indifference.  The 
most  influential  people  in  the  community  are  probably 
those  who  use  mass  transportation  service  the  least.  An- 
other large  element  in  a  community  clings  to  the  idea 
that,  because  some  electric  railways  made  large  profits 
in  bygone  days,  the  industry  must  still  be  making  them, 
and  that  pleas  for  relief  are  only  thinly  disguised  efforts 
to  fatten  the  already  bulging  pockets  of  the  stockholders. 
The  companies  have  tried  in  many  ways  to  improve 
their  financial  position,  with  only  indifferent  success. 
The  most  obvious  remedy,  of  course,  was  to  seek  higher 
fares.  Two  powerful  factors  have  operated  against  the 
success  of  these  efforts.  The  first,  as  has  been  pointed 
out,  is  the  powerful  political  opposition  that  has  usually 
developed  among  property  owners,  passengers  and 
demagogic  politicians.  The  second  is  that  higher  fares 
often  fail  to  bring  about  the  expected  increase  in  gross 
revenue.  In  many  communities,  there  is  apparently  a 
fairly  large  body  of  marginal  passengers  who  either  do 
less  traveling  or  adopt  other  means  of  transportation 
when  the  fare  is  increased.  These  two  factors  combined 
have  prevented  the  average  rate  of  fare  from  increasing 
in  anything  like  a  corresponding  proportion  to  the  ad- 
vance in  cost  of  operation. 

In  some  cities,  relief  has  apparently  been  found  in  the 
so-called  indeterminate  franchise  providing  for  service 
at  cost — with,  of  course,  a  reasonable  rate  of  return  to 
investors  included  as  a  part  of  the  cost.  This  plan  partly 
relieves  the  service  of  the  danger  of  political  interference 
and  assures  the  public  of  transportation  lates  represent- 
ing the  approximate  cost  of  the  service.  At  the  same 
time,  by  assuring  the  company  of  an  opportunity  to  earn 


a  reasonable  return,  it  encourages  the  investment  of  new 
capital  and  facilitates  improvements  and  extensions  of 
service.  While  the  plan  is  subject  to  the  criticism  that 
it  provides  something  in  the  nature  of  a  guaranteed  re- 
turn, and  may,  therefore,  be  held  to  remove  the  incentive 
to  efficient  operation,  it  appears  that  this  difficulty  has 
not  yet  been  encountered  where  the  system  has  been  tried. 
One  reason  for  this  probably  is  that  the  fear  of  a  loss  of 
traffic  in  case  the  fare  becomes  too  high  provides  a  strong 
inducement  for  the  company  to  endeavor  to  operate 
profitably  with  as  low  rates  as  possible. 

In  so  far  as  management  has  been  able  to  accomplish 
it,  operating  expenses  have  been  reduced.  There  are, 
however,  many  elements  of  expense  of  questionable  justi- 
fication over  which  the  railways  have  little  or  no  control. 
In  some  instances,  the  companies  are  compelled  to  pay 
the  salaries  of  traffic  policemen  stationed  on  the  streets 
where  they  operate.  In  other  instances,  the  railways  con- 
tribute substantial  amounts  to  the  upkeep  of  the  public 
parks.  Almost  everj^where.  they  pay  large  sums  for  the 
installation  and  maintenance  of  paving  that  is  used  only 
by  others.  Income  and  gross  receipt  taxes  are  assessed 
in  varying  amounts.  It  is  estimated  that  imposts  of  these 
kinds  take,  in  some  cases,  more  than  60  per  cent  of  the 
net  revenue  of  the  companies. 

Viewed  in  the  large,  the  operation  of  electric  railways, 
like  that  of  many  other  public  works,  involves  a  combina- 
tion of  economic  and  social  interests  that  frequently  come 
into  conflict.  In  some  respects  the  situation  is  similar  to 
that  which  has  frequently  been  encountered  in  connec- 
tion with  the  administration  of  highways.  Privately 
owned  toll  roads  have  almost  completely  disappeared, 
because  it  has  been  found  that  the  public  interest  is  best 
served  by  a  socialized  method  of  operation — that  is,  by  a 
free  use  of  the  roads  and  by  the  payment  of  construction 
and  maintenance  expenses  by  taxation.  In  principle,  the 
same  method  might  be  regarded  as  ideal  in  electric  rail- 
way administration.  But  the  latter  is  so  enormously 
more  complex  than  highway  maintenance,  and  the  man- 
agerial capacity  of  governmental  bodies  has  so  fre- 
quently been  found  inadequate  to  cope  with  even  the 
relatively  simple  problems  presented  by  the  administra- 
tion of  the  highways,  that  public  opinion  has  almost  in- 
variably rejected  the  idea  of  governmental  operation  of 
utilities. 

The  best  solution  of  the  problem,  like  its  causes,  will 
probably  be  found  to  vary  with  local  conditions.  One 
course  that  would  seem  to  offer  great  possibilities  is  to 
place  the  real  situation  squarely  before  the  public  and 
to  make  business  men  think  about  it.  The  transportation 
companies  have  been  trying  to  do  this,  but  their  efforts 
have  often  been  regarded  as  insincere.  Few  leaders  of 
business  and  industry  and  few  organs  of  public  opinion 
have  interested  themselves  in  this  tremendously  important 
problem. 

A  second  step  would  seem  to  be  to  relieve  the  trans- 
portation companies  of  their  present  unreasonable  bur- 
dens and  reduce  to  the  lowest  practicable  point  the  taxes 
they  have  to  pay.  This  will  mean  that  compensating  in- 
creases in  taxes  must  be  secured  from  some  other  source. 
Opposition  to  such  a  plan,  however,  should  not  be  insur- 
mountable if  the  public  thoroughly  understands  the  situa- 
tion. 

A  third  step  that  has  been  suggested  is  that  of  assess- 
ing benefited  property  for  a  part  of  the  original  cost  of 
transportation  facilities,  as  is  done  for  such  other  public 
services  as  water  mains,  sewers  and  pavements.    By  this 
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means,  the  capital  investment  upon  which  the  transporta- 
tion company  must  earn  a  return  would  be  substantially 
reduced. 

More  radical  suggestions  have  sometimes  been  ad- 
vanced. A  combination  of  private  ownership  and  public 
operation  has  been  tried  in  a  few  cases.  This  method, 
however,  appears  to  expose  the  carriers  to  the  dangers  of 
both  public  and  private  control,  without  fully  realizing 
the  benefits  of  either. 

The  opposite  possibility — ^that  of  public  ownership  and 
private  operation — has  been  suggested  as  a  possible 
means  of  combining  the  advantages  of  socialization  and 
operating  efficiency.  It  is  maintained  that  this  system 
would  offer  possibilities  of  economy,  first,  in  the  use  of 
capital  at  low  interest  rates ;  and,  second,  in  the  incentive 
to  private  gain  on  the  part  of  the  management.  Presum- 
ably the  enterprise  would  be  entirely  owned  by  the  city 
or  state,  which  would  employ  expert  managers  to  operate 
the  system  on  some  sort  of  profit-sharing  basis.     The 


for  the  most  part,  either  makeshift  devices  that  fail  to 
strike  at  the  economic  conditions  lying  at  the  root  of 
the  problem,  or  methods  so  drastic  in  their  nature  and 
so  uncertain  in  their  effects  that  they  would  not  be 
resorted  to  unless  the  situation  should  become  truly 
desperate.  It  should  not  be  necessary  to  look  so  far 
afield  for  an  equitable  solution.  In  communities  where 
the  electric  railways  are  really  essential,  intelligent  co- 
operation between  public  officials  and  company  managers 
should  be  able  to  place  the  utilities  on  a  self-support- 
ing basis.  Where  they  are  not,  it  is  as  well  to  face  the 
fact  that  no  conceivable  set  of  operating  conditions  could 
enable  the  companies  to  make  money. 

Some  light  may  be  thrown  on  the  problem  by  an  ex- 
amination of  the  rates  of  fare  and  the  rates  of  return 
shown  in  the  accompanying  table.  In  1902,  with  an  aver- 
age fare  per  passenger  of  4.24  cents,  the  industry  earned 
a  return  of  5.3  per  cent  on  its  total  property  investment. 
In  1922,  with  an  average  fare  of  6.65  cents,  the  rate  of 


Summary  of  Electric  Railway  Operations,  1902-1927 

(Including  afiliated  bus  operations  1922  and  1927) 
1902  1907  1912  1917  1922  1927 

Passengers  carried 5,837,000,000       9,837,000,000     12,135,000,000     14,507,000,000      15.395,000.000         15,776.000,000(a) 

Vehicle-miles 1,144,000,000       1,618.000,000       1,922,000,000      2.140,000,000       2,153,000,000  2,437,000.000(fl) 

Route-mileage... 16,645  25,541  30,438  32,548  34.004  42.247 

Investment  ?2,308,000,000     553,779,000,000     $4,715,000,000     S5,532,000.000     i55.459.000.000(i)   555,51 7,000.000(i) 

Gross  revenue  '■        3247.554,000        g4I8.I88.000        8567,512,000        ?709,825,000     ?1, 023,719,000  ?995.895,000(a) 

Operating  expense 8142.313,000        55251.309.000        8332.896.000        8452.594,000        8734.495.000  8760,231,000 

Net  revenue 8135.241,000       8166,879,000        8234,615,000       8257.230,000       8289.224,000  8235,662,000 

Taxes 813,079.000         819.756,000         835,028,000         845,757,000         864,988,000  860,689,000(i) 

Ratio  of  taxes  to  net  revenue.  9.7percent        1 1 . 9  per  cent        14.9percenr        17.8percent       22.5percent  25.8percent 

Revenue  after  taxes 8122,162.000        8147,123,000        8199,587,000        8211,473,000        8244,236,000  8174,973,000 

Rateofreturn 5.3percent         3.9percent         4.2percent         3,8percent        4.1   percent  3.1   percent 

(o)  1927  shows  an  increase  in  passengers  carried      transfers,  or  transfers  for  less  than  full  rate  of  fare.      buses,  and  bus  extensions  have  also  made  in  new 
and  vehicle-miles  operated,  while  the  prose  revenue  (b)  1922  and  1927  show  decreases  in  investment  due      territory,  the  added  investment  has  been  less  than  that 

has  declined.     This  is  probably  due  to  tlie  use  of  co-      probably  to  abandonment  of  unprofitable  rail  lines.      of  the  abandoned  rail  property.     This  is  reflected  Jn 
ordinated  bus  service  by   passengers  who  Ket  free      While  they  have  been  replaced  to  some  extent  by      sliebtly  lower  taxes  in  1927. 


rates  would  be  fixed :  profits  would  be  divided  between 
the  municipality  and  the  managers ;  and  deficits  would  be 
met  from  the  public  treasury.  In  this  way,  a  partial 
separation  would  be  effected  between  revenue  and  ex- 
penses, and  there  would  be  no  opportunity  for  demagogic 
appeals  to  the  detriment  of  the  legitimate  interests  of 
owners  of  the  enterprise.  In  one  respect,  the  incentive 
to  efficiency  might  be  even  stronger  than  under  ordinary 
private  ownership,  since  the  gains  from  economical  man- 
agement would  accrue  directly  to  the  managers  respon- 
sible for  those  gains,  instead  of  to  a  large  and  partially 
inert  body  of  stockholders  more  or  less  ignorant  of  the 
problems  of  management. 

On  the  other  hand,  the  system  would  undoubtedly  be 
found  subject  to  some  of  the  weaknesses  inherent  both 
in  public  and  private  administration.  The  large  amounts 
of  capital  subject  to  the  control  of  public  officials,  and  the 
correspondingly  large  potential  gains,  would  offer  very 
strong  temptations  to  fraudulent  practices — not  only  in 
the  form  of  collusion  between  officials  and  utility  man- 
agers, but  through  unsound  business  policies  on  the  part 
of  the  management  designed  to  show  unduly  large  earn- 
ings, with  swollen  profits  for  the  administrators.  More- 
over, it  is  likely  that  large  individual  earnings  resulting 
from  exceptional  efficiency  would,  as  under  the  present 
system,  raise  the  cry  of  profiteering.  But  it  is  not  cer- 
tain that  any  of  these  weaknesses  would  be  more  pro- 
nounced than  under  the  now  general  system  of  private 
operation  and  ownership  under  public  regulation. 

These  and  other  suggestions  that  have  been  made  are. 


return  was  4.1  per  cent.  In  1927,  the  average  fare  was 
6.31  cents  and  the  rate  of  return  3.1  per  cent.  If  the 
average  fare  in  1 927  had  been  7.06  cents  and  the  number 
of  passengers  had  remained  the  same,  the  return  would 
have  been  5.3  per  cent,  the  same  as  in  1902  (under  the 
not  quite  valid  assumption  that  taxes  would  have  re- 
mained the  same).  In  other  words,  an  increase  of  three- 
quarters  of  a  cent  in  the  average  fare  would  have  in- 
creased the  rate  of  return  from  3.1  to  5.3  per  cent.  Such 
an  increase  would  surely  not  impose  a  heavy  burden  on 
passengers,  nor  should  it  divert  a  very  large  volume  of 
essential  traffic. 

The  weakness  of  an  analysis  of  this  sort,  of  course,  lies 
in  the  fact  that  it  treats  the  industry  as  a  homogeneous 
unit,  instead  of  a  combination  of  many  individual  units 
operating  under  widely  differing  sets  of  conditions.  In 
many  localities,  no  doubt,  the  utilities  face  a  competitive 
situation  where  any  increase  in  rates  sufficient  to  place 
them  on  a  self-supporting  basis  would  defeat  its  own  pur- 
pose by  causing  many  passengers  to  use  other  forms  of 
transportation.  Elsewhere,  however,  a  fairer  attitude  on 
the  part  of  the  public  in  the  matter  of  rates  and  taxes 
would  place  the  companies  in  a  much  stronger  financial 
position  than  they  are  in  at  present.  In  such  communities, 
an  aggressive  and  intelligently  conducted  compaign  of 
publicity,  designed  to  place  the  true  situation  before  the 
people,  should  be  thoroughly  worth  while.  The  public 
must  be  brought  to  the  realization  that  transportation 
service,  like  every  other  service,  must  be  paid  for,  and 
that  unprofitable  service  is  necessarily  bad  service. 
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Congestion  on  a  street  in  Kansas  City  where  the  curb  is  lined 
with  parked  automobiles  despite  a  sign  which  says  "No  Park- 
ing Day  or  Night" 


TRAFFIC  congestion  is  costing  the  people  of  the 
United  States  $2,000,000,000  a  year,  according  to 
figures  of  the  National  Conference  on  Street  and 
Highway  Safety.  In  the  opinion  of  that  body,  the  great- 
est single  cause  of  congestion  is  automobile  parking. 
Some  progress  toward  relief  has  been  made  through  the 
enactment  of  parking  restrictions,  but  the  violation  of 
these  restrictions  is  so  frequent  that  a  large  part  of  their 
beneficial  effect  is  being  lost.  Many  automobile  drivers 
pay  little  heed  to  traffic  regulations.  Despite  signs 
prominently  displayed  to  inform  them  of  parking  restric- 
tions, they  park  where  they  please.  All  movement  of 
persons  and  merchandise  through  the  streets  is  hampered 
by  the  selfishness  of  those  who  violate  the  traffic  rules, 
but  the  violators  are  seldom  punished. 

More  than  a  hundred  years  ago,  Baron  Ellenborough, 
Lord  Chief  Justice  of  England,  laid  down  the  principle 
that  "No  one  shall  be  permitted  to  use  the  King's  high- 
way as  a  stable  yard."  Fifty  years  ago  most  cities  had 
ordinances  forbidding  horse-drawn  vehicles  to  stand 
unattended  on  busy  public  streets.  With  the  advent  of 
the  automobile,  however,  precedents  were  forgotten  and 
the  idea  grew  up  that  the  driver  of  an  automobile  has 


Lax  Enforcement 

A  Prevalent  Cause 


Despite  the  universal  demand  for  relief 
of  congestion,  the  movement  of  vehicles 
in  the  streets  of  most  cities  continues  to 
be  obstructed  through  willful  violation 
of  traffic  regulations 


an  inalienable  right  to  leave  his  vehicle  standing  in  the 
street  for  as  long  a  time  as  he  desires. 

In  a  recent  study  of  the  parking  problem  in  the  cen- 
tral business  district  of  Washington,  D.  C,  22,815  own- 
ers of  automobiles  were  asked  whether  they  would  be 
willing  to  pay  for  the  use  of  oflF-street  garage  space  to 
relieve  congestion  in  the  downtown  streets,  and  if  so, 
how  much  they  would  be  willing  to  pay.  A  total  of 
17,103,  or  three  out  of  every  four,  stated  that  they 
would  not  be  willing  to  pay  anything.  The  remainder 
indicated  that  they  would  be  willing  to  pay  a  small 
amount,  10  cents  being  the  most  popular  figure  with 
15  cents  next,  and  a  scattering  few  willing  to  pay 
amounts  between  25  cents  and  50  cents.  These  ideas  are 
typical  of  millions  of  automobile  owners  everywhere. 
They  are  firmly  convinced  of  their  right  to  free  use  of 
the  public  streets  for  the  storage  of  their  automobiles 
and  avail  themselves  of  it  regardless  of  restrictions  and 
warning  signs. 

Statistics  are  not  needed  to  prove  that  traffic  regula- 
tions are  being  violated  every  day  in  every  city  in  the 
country.  It  is  a  matter  of  common  knowledge.  Ex- 
amples of  violations  in  a  dozen  diflferent  cities  are  shown 
in  accompanying  illustrations.  These  pictures  were 
secured  quickly  and  easily  by  representatives  of  Elec- 
tric Railway  Journal.  Nowhere  was  any  difficulty 
encountered  in  finding  obvious  violations. 

Violations  of  the  time  limit  where  parking  is  permit- 
ted for  stated  periods  are  also  of  frequent  occurrence. 
It  is  rather  difficult  to  measure  the  exact  extent  of  this 
abuse,  but  data  collected  in  a  survey  by  the  writer  in 
conjunction  with  the  Citizens'  Street  Traffic  Committee 
of  the  City  of  New  York  are  probably  typical  of  con- 
ditions in  most  cities.  In  this  survey,  a  check  was  made 
at   hourly   intervals   of   automobiles   parked   on   various 


Electric  Railway  Journal — Vol.75,  No.8 
400 


of  Traffic  Rules 

of  Congestion 


By 

JOHN  A.  MILLER,  Jr. 

Editor 

Electric  Railway  Journal 


Streets  in  the  midtown  shopping  district  where  one-hour 
parking  is  allowed."  Of  16,468  vehicles  checked.  4,775, 
or  approximately  30  per  cent  of  the  total,  overstayed 
the  hour  time  limit.  Automobiles  to  the  number  of 
2,109  were  parked  more  than  two  hours;  1.094  more 
than  three  hours ;  635  more  than  four  hours ;  379  more 
than  five  hours ;  245  more  than  six  hours  ;  1 52  more  than 
seven  hours  and  78  more  than  eight  hours. 

It  is  evident  that  an  enormous  number  of  automobile 
drivers  will  not  voluntarily  obey  traffic  regulations,  and 
that  efforts  now  being  made  to  enforce  the  regulations 
fall  far  short  of  success.  Two  possible  ways  of  improv- 
ing the  situation  present  themselves.  One  way  would  be 
to  secure  greater  voluntary  observance  of  the  rules.  The 
other  would  be  to  devise  more  effective  methods  of 
enforcement. 

Much  might  be  said  in  favor  of  encouraging  volun- 
tary adherence  to  traffic  regulations.  The  automobile 
owner  who  creates  con- 
gestion by  his  failure  to 
observe  parking  restric- 
tions unconsciously  pays 
his  share  of  the  enor- 
mous cost  of  congestion. 
If  the  total  cost  were 
distributed  evenly  among 
the  entire  population  of 
this  country,  it  would 
amount  to  nearly  $100 
per  family  per  year — a 
sum  that  would  pay  for 
a  great  deal  of  oiT-street 
parking.  Were  it  pos- 
sible to  impress  the  facts 
on  the  owners  of  auto- 
mobiles, they  might  see 
the  matter  in  a  new  light. 

The    costs    of    conges-  Signs  evidently  mean  little  to 


Automobiles    parked    along    a    street    in    Detroit    regardless    of 
numerous  "No-Parking"  signs 


tion  are  mostly  hidden,  however,  and  it  is  difficult  to 
convince  the  average  man  that  he  is  really  paying  them. 
The  shipper  of  merchandise  whose  vehicles  are  delayed 
by  traffic  congestion  passes  on  to  the  ultimate  consumer 
as  much  as  possible  of  the  cost.  But  when  it  is  finally 
paid,  it  is  so  intermingled  with  other  costs  that  the  con- 
sumer does  not  recognize  it.  Congestion  adds  also  to  the 
costs  of  municipal  government,  which  are  borne  by  the 

tax  payers  and  the  rent 
payers.  But  here,  again, 
the  part  which  is  attrib- 
utable to  congestion  is  so 
mixed  in  with  a  multi- 
tude of  other  costs  that 
it  is  unrecognizable. 

An  educational  cam- 
paign to  bring  the  facts 
home  to  the  general  pub- 
lic would  undoubtedly  re- 
sult in  better  observance 
of  traffic  regulations. 
There  would  always  be  a 
certain  number  of  indi- 
viduals, however,  who 
would  place  their  own 
immediate  convenience 
above  the  general  welfare 
automobile  drivers  in  Cleveland  and    who    would    violate 
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Automobiles  parked 
solidly  along  the 
curb  of  a  Boston 
street  where  park- 
ing is  forbidden 


An  example  of  failure  to 
observe  parking  regula- 
tions in  downtown  St. 
Louis 


At  left  —  Failures  to 
observe  the  "No-Park- 
ing" rule  in  the  area 
between  the  street  car 
loading  platform  ham- 
pers vehicular  traffic  in 
Washington,  D.  C. 


Typical  street  scene  in  midtown  New 
York  where  "No-Parking"  signs 
are  generally  ignored  ^ 


A   violation   of   the   parking   rules   in 
Newark,  N.  J. 
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Traffic  movement  is  ham- 
pered in  Cincinnati, 
too,  by  failure  to 
observe  parking  re- 
strictions 


the  regulations  anywa\-. 
The  action  of  these  few  in- 
dividual violators  would  ^s^o 
a  long  way  to  ofifset  the 
benefit  resulting  from  bet- 
ter observance  by  the  major- 
ity. A  single  automobile 
parked  at  a  critical  point 
will  create  a  bottle  neck 
that  impedes  all  traffic 
movement  on  the  street  no 
matter  how  well  traffic  regu- 
lations are  obeyed  at  other 
points.  For  that  reason,  it 
appears  unlikely  that  the 
problem  can  ever  be  solved 
entirely  by  encouraging 
voluntary  observance  of  traffic  regulations.  It  is  neces- 
sary also  to  adopt  more  effective  methods  of  enforce- 
ment. 

At  present  there  are  two  principal  obstacles  in  the 
way  of  effective  enforcement.  The  first  is  the  difficulty 
frequently  experienced  in  serving  a  summons  on  a  viola- 


At  left — Rush-hour  park- 
ing is  forbidden  in  Los 
Angeles  but  the  rule  is 
not  observed.  One 
parked  car  completely 
blocks  the  extra  traffic 

■  lane  which  should  be 
available  for  moving 
vehicles 


tor  of  traffic  rules.  The 
second  is  "ticket  killing." 
Many  drivers  of  automo- 
biles feel  safe  in  disobeying 
the  regulations  because  they 
have  enough  influence  to 
have  a  summons  cancelled 
if  they  are  unfortunate 
enough  to  get  caught. 

The  practice  in  regard  to 
serving  a  summons  for  a 
violation  of  traffic  regula- 
tions varies  in  different  lo- 
calities. In  some  cities  it  is 
deemed  sufficient  for  a 
police  officer  to  tie  a  sum- 
mons tag  on  the  vehicle  found  violating  the  rules. 
This  procedure  is  not  altogether  satisfactory  how- 
ever, because  it  gives  the  driver  of  the  vehicle  an  oppor- 
tunity to  claim  that  he  never  saw  the  tag,  that  it  was 
blown  away  or  removed  by  some  mischievous  urchin 
or  disappeared  in  some  other  way.     Other  cities  require 


Two  languages  is  evidently  not  enough  to  secure  attention  for  rhis 
"No-Parking"  sign  in  the  Province  of  Quebec 
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Parking  violations  near  the  busiest  si 


iLfsection  in  iS'ew  ilaven 


that  the  summons  be  served  personally  on  the  driver. 
For  a  police  officer  to  do  this  involves  the  expenditure 
of  a  great  deal  of  time,  and  very  much  limits  his  effec- 
tiveness in  enforcing  the  regulations.  One  possible 
way  to  overcome  this  difficulty  might  be  to  seal  a  sum- 
mons tag  on  the  offending  vehicle  with  a  seal  similar 
to  those  used  on  electric  meters,  etc.  This  plan  would 
facilitate  the  issuing  of  summonses  and  would  reduce 
the  possibility  of  the  autoist  denying  knowledge  of  the 
summons.  Experiments  are  now  being  made  along  this 
line,  but  the  plan  has  not  yet  been  widely  adopted. 

Most  of  the  trouble,  however,  arises  after  the  sum- 
mons has  been  issued.  Nearly  everyone  has  a  friend, 
who  has  a  friend,  who  knows  somebody  influential  in 
the  police  department  or  the  municipal  government.  By 
means  of  a  little  discreet  wire  pulling  it  is  very  often 
possible  to  get  a  parking  ticket  killed.  Probably  no  one 
dislikes  this  practice  more  heartily  than  the  police  them- 
selves, for  it  goes  a  long  way  to  nullify  their  hard  work. 
But  the  practice  has  become  so  well  established  every- 
where that  it  would  be  asking  too  much  of  the  police 


to  expect  that  they  should  put  an  end  to  it  themselves. 

A  practical  solution  of  the  problem  appears  to  be  the 
use  of  a  triplicate  tag  system,  such  as  is  now  in  effect 
in  a  number  of  cities.  Under  this  plan  one  copy  of  the 
summons  goes  to  the  driver  of  the  offending  vehicle,  a 
second  to  the  traffic  bureau  of  the  police  department 
and  the  third  to  the  judge  of  the  municipal  court.  With 
this  arrangement  in  effect  the  driver  of  an  offending 
vehicle  must  do  his  wire  pulling  not  only  in  the  police 
department,  but  also  in  the  court.  Moreover,  his  activi- 
ties in  each  place  will  be  known  in  the  other,  and  the 
difficulties  in  the  way  of  getting  a  summons  cancelled 
will  be  greatly  increased. 

The  twin  evils  of  non-observance  and  non-enforce- 
ment of  traffic  regulations  are  growing  steadily  worse. 
With  an  ever-increasing  number  of  vehicles  on  the 
streets,  more  and  more  restrictions  are  becoming  neces- 
sary. But  they  cannot  afford  relief  of  congestion  when 
they  are  neither  observed  nor  enforced.  Aggressive 
leadership  in  remedying  existing  conditions  is  needed  if 
complete  stagnation  of  traffic  is  to  be  avoided. 


Vehulcs  parked  in  restricted  zone  opposite  a  lire  house  in  New  York 


Electric  Railway  Journal — Vol.75, No.8 
404 


WANTED- 

A  More  Productive  Fare  Basis 


An  analysis  of  trends  in  fares,  riding  habit 
and  passenger  revenue  1918-1929  on  elec- 
tric railways  serving  nineteen  important  cities 


DETERMINATION  of  a  satisfactory  fare  struc- 
ture is  one  of  the  major  problems  confronting  the 
local  ttansportation  industry  today.  The  struc- 
ture should  be  one  that  will  encourage  and  stimulate  the 
use  of  the  service,  and,  at  the  same  time,  provide  sufifi- 
cient  revenue  to  cover  the  cost  of  operation.  Enough 
reserve  must  be  available  from  earnings  to  keep  the 
transportation  properties  abreast  of  the  times  and  give 
safe,  comfortable  and  attractive  service  to  the  cities  where 
they  operate. 

For  a  number  of  years  but  a  few  companies  have 
earned  sufficient  revenue  to  accomplish  this  purpose.  As 
a  basis  from  which  to  consider  this  problem,  it  is  inter- 
esting to  study  the  trends  in  fares,  riding  habit  and 
revenue  between  1918,  when  practically  all  lines  were 
operating  at  a  5-cent  fare,  and  1929,  when  the  average 
rate  of  fare  was  much  higher.  Results  of  such  a  study  in 
nineteen  cities  are  shown  in  accompanying  charts  and  in 
tables.  The  statistics  are  confined  to  surface  line  opera- 
tions, or  where  surface  lines  are  unified  with  rapid  transit. 

Each  chart  has  three  curves  for  the  period  from  1918 
to  1929,  showing  the  relation  of  each  successive  year  to 
the  1918  figure,  which  is  used  as  the  base.  These  curves 
included  for  each  city  show :  (a)  the  average  fare ; 
(b)  the  number  of  revenue  passengers  carried;  and  (c) 
the  total  passenger  revenue. 


By 

JOHN  A.  BEELER 

Consulting  Engineer 

It  will  be  noted  that,  as  a  general  proposition,  when 
the  fare  was  raised  the  number  of  revenue  passengers 
declined,  and  when  it  was  lowered  the  passenger  curve 
went  higher.  The  passenger  revenue,  however,  gener- 
ally climbed  higher  with  a  raise  in  fare.  In  most  instances 
when  the  rate  reached  a  point  about  45  per  cent  above 
the  base,  the  fare  curve  passed  through  and  above 
the  passenger  revenue  curve.  It  appears  that  fare 
increases  in  excess  of  45  per  cent  of  the  1918  rate  usually 
failed  to  increase  the  revenue.  In  the  cities  which  re- 
tained the  5-cent  fare  during  the  entire  period,  the  in- 
crease in  both  revenue  and  rides  has  been  between  30 
per  cent  and  35  per  cent. 

In  the  accompanying  tables  the  change  in  population, 
a  factor  of  vital  importance,  is  taken  into  consideration. 
The  following  information  is  tabulated  by  years  for 
each  of  the  cities,  showing:  (a)  average  rate  of  fare; 
(b)  total  number  of  revenue  passengers;  (c)  annual  pas- 
senger revenue;  (d)  population;  (e)  revenue  rides  per 
capita;  and  (f)  the  passenger  revenue  per  capita  per 
annum.     The  trend  of  each  of  the  foregoing  items  in 


Fares,  Riding  Habit  and  Passenger  Revenue  per  Capita — 1918  and  1929  Compared 


-Rate  of  Fare,  Cents- 


Company 


Cash    Aver. 
^1918-- 


Cash      Aver. 
. — 1925 ^ 


Fare  Trend* 
Cash       Aver. 


City 

Surface  Lines 

San  Francisco..  .Market  St.  Ry.  and  Municipal  Ry.  5  4.97 

Brooklyn Brooklyn  surface  car  lines  only. ...  5  4. 78 

Covington,  Ky.  .Cincinnati,  Newport  &  Covtn.  Ry.  5  4.99 

Portland,  Ore.  .  .PacificNorthwestPublicServiceCo.  6  5. 85 

Los  Angeles Los  Angeles  Railway  only S  5.00 

Milwaukee Milwaukee  Elec.  Ry.  &  Light  Co. +  .  5  4.66 

Newark Public  Service  Co-ord.  Transport . .  5  5.52 

Cleveland Cleveland  Railway 4-5  4.44 

Washington Capital  Traction  Company  only. . .  5  4.43 

Omaha Omaha  &  Council  Bluffs  St.  Ry.  "^ .  5  4.91 

Denver Denver  Tramway 5-6  5.17 

Atlanta Georgia  Power  Co.  (Atlanta  only ) .  5  5.00 

St.  Louis St.Louis  Pub.  Serv.  &  Peoples  Mo- 

torbus  Co 5-6  5 .49 

Houston Houston  Electric  Company 5  4.88 

Pittsburgh Pittsburgh  Railways 5  5 .  84 

Buffalo International  Railway 5  4.96 

Cincinnati Cincinnati  Street  Railway 5  4.99 

UniGed  Rapid  Transit  and  Surface  Lines 

Philadelphia Philadelphia  Rapid  Transit  System  5  5.19         8       7.69       160       148 

Boston Boston  Elevated  Railway 5-7  5.84       10       9.28       171       159 

♦Indicates  relation  of  1929  to  1918,  the  latter  taken  as  100  tMetropolitan  district           HOmaha  only 


Rides  per  Capita 
1918        1929      Trend*    1918        1929 


Passenger 
Revenue  per  Capita 


5 
5 
5 
8 

7 

7 

5 

7 
8 

10 
8 

10 

10 
10 
10 
10 
10 


4.90 
4.98 
4.99 
7.69 
6.30 
6.24 

5.40 
7.18 
7.34 
6.70 
7.48 
7.71 

8.15 
7.77 
8.01 
8.41 
8.56 


100 
100 
100 
133 
140 
140 

100 
155 
160 
200 
145 
200 

200 
200 
200 
200 
200 


99 
104 
100 
132 
126 
134 

98 

162 
166 
136 
144 
154 

148 
159 
137 
169 

171 


405 
175 
278 
293 
248 
258 

l.';2 
324 
187 
296 
245 
354 

300 
243 
202 
219 
263 


332 
318 


426 
184 
311 
186 
184 
213 

206 
230 
118 
184 
172 
231 

276 
155 
189 
180 
204 


328 
287 


105  $20.10  $20.85 


105 

112 

63 

74 

82 

136 
71 
63 
62 
70 
65' 

92 
64 
94 
82 
78 


8.36  9.17 
13.90  15.50 
17.00  14.29 
12.40  11.55 
12.06  13.27 

8.40  11.20 
14.35  16.50 


8.28 
14.55 
12.67 
17.65 


8.67 
12.33 
12.86 

17.75 


16.45  22.51 
11.85  12.00 
11.83  15.11 
10.87  15.10 
13.10  17.55 


99  17.28  25.23 
90  18.50  26.25 


Trend* 

104 
110 

111 

84 
93 

110 

133 
115 
104 
85 
101 
101 

137 
101 
128 
139 
134 


146 

144 
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San  Francisco — Market  Street  Railway  and  Municipal  Railway 


Average  Fare 
Year   Cents     Index 


Revenue  Passengers      Pass.  Revenue 
Number      Index      Amount     Index 


Population 
Number   Index 


1918 
1919 
1920 

1921 
1922 
1923 

1924 
1925 
1926 


4.97 
4.9? 
4.97 

4.97 
4.96 
4.96 


100 
100 
100 

100 
100 
100 


4.96  100 
4.96  100 
4.96   100 


197,398,636 
220,436,088 
240,888,425 

246,877,871 
249,977,066 
256,840,755 

261,372,480 
264,114,676 
266,508.220 


1927 
1928 
1929 


265,376.372 
263,909,302 
265,073,803 

Fares:. To  Nov.  27,  1927 


4.95  100 
4.97  100 
4.90    99 


100 
112 
122 

125 
127 
130 

133 
134 
135 

134 
134 
134 


$9,814,768 
10,957,095 
11,967,952 

12,260,293 
12,405,009 
12,741,205 

12,962,334 
13,098,579 
13,211,607 

13,138,483 
13,127,002 
12,988,341 


100 
112 
122 


488,723 
497,700 
506,676 


100 
102 
104 


Revenue  Rides 
Per  Caoita 

Number   Index 
405  100 

444  110 

475  117 


125  519,448  106 

126  532,220  109 
130  544,992  111 

132  557,764  114 

133  570,536  117 
135  583,308  120 


134 
134 
132 


596,080 
608,852 
621,624 


122 
125 
127 


476 
470 
471 

469 
462 
457 

445 
434 
426 


117 
116 
116 

116 
114 
113 

110 
107 
105 


Pass.  Revenue 

Per  Capita 

.\mounl  Index 

$20.10  100 

22.00  109 

23.60  117 

23.65  117 

23.35  116 

23.40  116 

23.25  115 

22.90  114 

22.65  113 

22.05  no 

21.60  107 

20.85  104 


5  cents,  children,  1\  cents. 


Nov.  27,  1927- — Sunday  pass  added  on  Market  Street  Ry. 
for  20  cents. 


Brooklyn — Surface  Lines,  Street  Cars  and  Railway  Company  Buses  Only 


Year 

1918 
1919 
1920 


Average  Fare 
Cents    Index 

4.78  100 
4.92  103 
5.07        106 


Revenue  Passenaers 
Number      Index 


Pass.  Revenue 
Amount    Index 


Population 
Number   Index 


341,9^16,014 
343,742,496 
406,152,467 


100 
101 
119 


$16,342,449 
16,897,749 
20,600,837 


100 
103 

126 


1921  5.01 

1922  5.01 

1923  5.01 

1924  5.00 

1925  5.00 

1926  4.99 


105 
105 
105 

105 
105 
104 


387,675,071  113 

441,520,196  129 

459,314,669  134 

464.569,511  136 

464,135,927  136 

463,524,592  135 


1927  4.99       104         466,450,772  136 

1928  4.98        104         468,951,662  137 

1929  4.98       104         461,706,656  135 
Fares:  5  cents  throughout. 


19,435,750  119 

22,117,299  135 

22,995,936  141 

23,242,480  142 

23,184,158  142 

23,139,737  141 

23,266,824  142 

23,376,641  143 

22,991,779  141 


1,959,015 
1.998,568 
2,018,356 

2,067,140 
2,115,924 
2,164,708 

2,213,492  113 
2,262,276  116 
2,311,060     118 


100 
102 
104 

106 
108 
110 


Revenue  Rides 
Per  (Capita 
Number   Index 
175         100 
172  98 

201  115 


Pass.  Revenue 

Per  Capita 

-\mount      Index 

$8.36  100 

8.46  101 

10.21  122 


187 
208 
212 

210 
205 
200 


121 

120 
117 
114 


9.40 
10.45 
10.62 


112 
125 
127 


10.50  126 
10.23  122 
10.00         120 


2,359,844     121  198         113  9.87         118 

2,408,628      123  195  111  9.70  116 

2,506,196     128  184         105  9.17         110 

.\ug.    1,    1919 — Fare  limits  on  some    lines  reduced   and 

some  transfers  charged  for  at  2  cents. 


Covington,  Ky. — Cincinnati,  Newport  &  Covington  Railway 


Year 

1918 
1919 
1920 


Average  Fare 
Cents     Index 


Revenue  Passengers 
Number      Index 


Pass.  Revenue 
Amount     Index 


Population 
Amount    Index 


4.99 
4.98 
4.98 


100 
100 
100 


1921  4.98        100 

1922  4.97       100 

1923  4.97        100 


1924 
1925 
1926 


4.97 
4.97 
4.98 


100 
100 
100 


1927  4.99        100 

1928  4.97       100 

1929  4.99        100 

Population  includes  Covint^ton, 
Dayton,  Fort  Thomas,  Ludlow. 


29,918,801 
33.783,945 
36,358,420 

35,937,934 
37.114,026 
38,412,641 

38,392,441 
37.757,341 
39,058,475 

40,256,115 
40,596,297 
39,630,600 


100 
113 
121 

120 
124 

128 

128 
126 
131 

134 
136 
133 


$1,492,589 
1,683,016 
1,810,649 

1,788.524 
1,846,247 
1,910,283 

1,908,104 
1,871,262 
1,944,840 

2,009,923 
2,016,518 
1,978,777 


100 
113 
121 

120 
124 
128 

128 
126 
130 

134 
135 
132 


107,477 
109,275 
111,073 


100 
102 
103 


112,871  105 

114,669  106 

116,467  108 

118.263  no 

120.063  112 

121.861  113 


Revenue  Rides 

Per  Capita 
Number   Index 
278         100 
309         111 
327         118 

318    114 

324  117 
330    119 

325  117 
314  113 
321    116 


123,659 
125,457 
127,255 


115 
117 
118 


326 
324 
311 


117 
117 
112 


Pass.  Revenue 

Per  Capita 

Amount  Index 

$13.90  100 

15.40  111 

16.30  117 

15.85  114 

16  10  116 

16.40  118 

16.10  116 

15.60  112 

15.95  115 

16.25  117 

16.05  115 

15.50  111 


Newport,  Eellevue, 


Fare.s — The  fare  has  been  and  continues  to  be  5  cents, 
with  free  transfers. 


Portland,  Ore. — Pacific  Northwest  Public  Service  Company — City  Lines, 

Street  Car  and  Bus 


Average  Fare 
Cents      Index 


Revenue  Passengers 
Number    Index 


Pass.  Revenue 
Amount     Index 


Population 
Nu:nber  Index 


1918 
1919 
1920 


5.85 
5.89 
6.86 


1921  7.69 

1922  7.63 

1923  7.61 

1924  7.60 

1925  7.65 

1926  7.65 


100 
101 
117 

131 
130 
130 

130 
131 
131 


72,066,277 
76,832,696 
72,836,886 

67,312,199 
66,218,164 
65,442,584 

63,507,797 
62,555,140 
61,525,608 


100 
107 
101 

94 
92 
91 

88 
87 
85 


$4,214,845 
4,524,171 
4,997,829 

5,177,577 
5,052,065 
4,980.826 

4,826,763 
4,784,188 
4.708,597 


100 
107 
118 

123 
120 
118 

114 
113 
112 


248,000 
253,100 
258,288 


100 
102 
104 


Revenue  Rides 
Per  Capita 

Number   Index 
293  100 

304  104 

282  96 


262,640  106 

266.993  107 

271,346  109 

275,700  1 1 1 

280,050  113 

284,400  115 


256 
248 
241 


87 
83 
82 


Pass.  Revenue 

Per  Capita 
.Amount    Index 

$17.00   100 
17.88   105 

19.35  114 

19.71   116 
18.92   111 

18.36  108 


230  78         17.51        103 

223  76  17.08        100 

213  73         16.56         97 


1927  7.60         130  60,249,104       83         4,581,120 

1928  7.59         130  58.859.393       82         4,468,773 

1929  7.69  132  55,273,596  77  4,249,414 
Fares:  To  Jan.  15, 191 8 — 5  cents,  school  tickets  4  cents. 
Jan.   15,   1918—6  cents,  50  tickets  $2.75,  25  limited 

school  tickets  $  1 . 


109          288,750     116             208  71          15.87         93 

106          293,100      118              200  68          15.25         90 

101           297,460      120              186  63          14.29         84 

June  15,   1920—8  cents,  50  tickets  $3.65,  6  tickets  45 
cents,  school  tickets  25  for  $1. 


Los  Angeles — Los  Angeles  Railway — Street  Cars  and  Buses  Only 


Y'ear 


Average  Fare 
Cents    Index 


1918  5.00       100 

1919  5.01        100 

1920  5.01        100 


Revenue  Passengers 
Number      Index 

130,358,704  100 
145,424,597  112 
179,227,041      137 


Pass.  Revenue 
-\mount     Index 

$6,519,878  100 
7,283,137  112 
8,980,243      138 


Population 
Number    Index 


525,174 
550,921 
576,673 


100 
105 
110 


Revenue  Rides 
Per  Capita 

Number   Index 
248         100 
264         106 
311         126 


Pass.  Revenue 

Per  Capita 

Amount  Index 

$12.40   100 

13.20   HI6 

15.57  125 


1921  5.01 

1922  5.02 

1923  5.03 


100 
100 
100 


1924  5.04  100 

1925  5.07  101 

1926  5.09  102 

1927  5.13  102 

1928  5.37  107 

1929  6.30  126 
Fares:  To  Oct.  1. 


200.878,652  154  10,065,715  154 

219,022,470  168  10,989.500  169 

247,607,235  190  12,451,051  191 

252,401.433  194  12,729,653  195 

245,139,078  188  12,424,559-  191 

246,390,732  189  12,546,174  193 

249,688,091  191  12,797,309  196 

241,453.498  185  12.966.603  199 

215.184,575  165  13,554.793  208 

1928 — 5  cents;  students  1\  cents.   Oct. 


642.810  122 

708.947  135 

775.084  147 

841.221  160 

907.358  172 

973.495  185 


312 
309 
319 

300 
270 
254 


126 
125 
129 

121 
109 
102 

97 


15.65 
15.50 
16.05 

15.12 
13.70 
12.91 


126 
125 
129 

122 

no 

104 


1.039,632     198  240  97  12.31       99 

1,105.769     210  219  88  11.70       94 

1.171.906     224  184  74  11.55       93 

1.  1928—7  cents.  4  for  25  cents;  students  40  for  $1.40 
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Year 

1918 
1919 
1920 

1921 
1922 
1923 


Milwaukee — Milwaukee  Electric  Railway  &  Light  Company 
Milwaukee  City  and  Suburban 


Average  Fare 
Cents   Index 


4.66 
5.13 
5.95 

6.18 
6.24 
6.24 


1924  6.25 

1925  6.25 

1926  6.28 

1927  6.30 

1928  6.25 

1929  6.24 


100 
110 
128 

133 
134 
134 

134 
134 
135 

135 
134 

134 


Revenue  Passengers 
Number   Index 


144,149,000 
128,020,945 
141,183,945 

130,843,608 
132,193.455 
138,739,286 

135,542,845 
134,281,140 
137,865,993 

137,310,278 
140,998,687 
144,918,676 


100 
112 
124 

114 
116 
122 

119 
118 
121 

120 
124 
127 


Pass.  Revenue 
Amount  Index 


$5,319,656 
6,567,843 
8,406,007 

8.088,170 
8.253.541 
8.656.232 

8.465.418 

■  8.397.637 

8,656,263 

8,655,160 
8,819.111 
9,040,175 


100 
123 
158 

152 
155 
163 

159 
158 
163 

163 
166 
170 


Population 
Nu-nber  Index 


441,000 
449.000 
532.000 


100 
102 
121 


544.000  123 

549.000  124 

559.000  127 

570.000  129 

580.000  132 

595.000  135 

610.000  138 

645.000  146 

681.000  154 


Revenue  Rides 
Per  Capita 

Number  Index 
258    100 
285    110 
265    103 

240  93 

241  93 
248     96 


238 
231 
232 


Population—includes  City  of  Milwaukee  and  suburban  area  (Metropolitan  District). 
Fares:  June  2.  1918—5  cents  in  city  zone.  June  27,  1920 — 8  for  50  cents. 

Nov.  3,  1919—7  cents.  6  for  35  cents.  18  for  $1. 


92 
89 
89 


225  87 
218  84 
213     82 


Pass.  Revenue 

Per  Capita 

.\mount  Index 

$12.06  100 

14.63  121 

15.80  131 

14.87  123 

15.03  125 

15.49  128 

14.85  123 

14.48  120 

14.55  121 

14.19  118 

13.67  113 

13.27  110 


jyi 1 1 1 : 1 , 1 1—1 1 . 1 ,_ 
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Year 


1918       5.52 
19l9(o)  6.91 

1920  7.22 

1921  7.38 

1922  7.91 
1923(6)  7.01 


Newark — Public  Service  Co-ordinated  Transport  of  New  Jersey 

Pass.  Revenue            Population  Revenue  Rides 

Amount     Index      Number    Index  Per  Capita 

Number   Index 

100     $19,454,094     100       2,316,600      100  152          100 

93       22,648,692      117       2,378,800      103  138            91 

103       26,271,137      135       2,441,000     105  149            98 


Average  Fare 
Cents      Index 


1924 
1925 
1926 

1927 
1928 
1929 


5.31 
5.07 
5.13 

5.15 
5.35 
5.40 


100 
125 
131 

134 
143 
127 

96 
92 
93 

93 
97 
98 


Revenue  Passengers 
Number   Index 


352.190,897 
327,619,606 
363,757,587 


348,284,212  99 

325,265.180  92 

302,271,987  96 

493,760,744  140 

552,765,027  157 

588,409.332  167 

613.680,934  174 

624,944,613  177 

620,201,534  176 


25.720.489  132 

25.721.870  132 

21.176,298  109 

26.222,801  135 

28,014,787  144 

30,160,188  155 

31,625,676  163 

33,405,829  172 

33,494,162  172 


2,503,200  108 

2,565,400  111 

2,627.600  113 

2.689,800  116 

2,752.000  119 

2.814.200  122 

2.876.400  124 

2,938.600  127 

3.000.800  130 


139 
127 
115 

183 
201 
209 

213 
213 
206 


91 
84 
76 

120 
132 
137 

140 
140 
136 


Pass.  Revenue 

Per  Capita 

Amount  Index 

$8.40  100 

9.55  114 

10.75  128 

10.25  122 

10.00  119 

8.05  96 

9.75  116 

10.20  121 

10.70  127 

11.00  131 

1 1 . 40  I  36 

11.20  133 


(o)  Mile  zone  system  in  effect  from  Sept.  1 4  to  Dec.  7. 

(6)  Strike  this  year. 

Fares:  To  Aug.   1,   1918- — 5  cents,  transfers  free. 
Aug.  1,  1918 — 5  cents,  transfers  1  cent. 
Oct.  15.  191 8 — 7  cents,  transfers  1  cent. 
April  1,  1919 — 6  cents,  transfers  1  cent. 
May  4,   1919 — 7  cents,  transfers  1  cent. 
Sept.  14,  1919—3  cents  first  mile,  2  cents  each  succeeding 

mile. 


Nov.   16,  1919 — 5  cents  first  two  miles,  1  cent  each  sue 

ceeding  mile,  transfers  1  cent. 
Dec.  7,   1919 — 7  cents,  transfers   1  cent. 
Aug.  4.  1921 — 7  cents,  transfers  2  cents. 
Oct.  20.   1921- — 8  cents,  4  for  30  cents,  transfers  1  cent. 
Oct.    I,    1923^ — 5  cents  in  all  large  communities,   5-cent 

zones  outside:  no  transfers. 


Ciev 

eland — Cleveland  Railway 

Year 

.\verage  Fare 
Cents      Index 

Revenue  Passengers 
Number      Index 

Pass.  Revenue 
.Amount     Index 

Population 
Number    Index 

Revenue  Rides 

Per  Capita 
Number   Index 

Pass.  Revenue 

Per  Capita 
.\mount    Index 

1918 
1919 
1920 

4.44 
5.22 
5.21 

100 
117 
117 

273.239,716 
291,419,501 
327,840,438 

100 
107 
120 

$12,120,811 
15,223,060 
17,072,999 

100 
126 
141 

844,799 
867,158 
889,517 

100 
103 
105 

324 
336 
369 

100 
101 

114 

$14.35 
17.55 
19.20 

100 
122 
134 

1921 
1922 
1923 

6.04 
5.81 
5.36 

136 
131 
121 

286,844,527 
286.587,977 
300.122,816 

105 
105 
110 

17,336,685 
16.647,736 
16.091,100 

143 
137 
133 

911,876 
934,235 
956.594 

108 
111 
113 

315 
307 
312 

97 
95 
96 

19.00 
17.85 
16.80 

132 
124 
117 

1924 
1925 
1926 

6.09 
6.14 
6.43 

137 
138 
145 

279,917,221 
276.449,391 
275,527,421 

102 
101 
101 

17,056.904 
16.980,165 
17,715,586 

140 
140 
146 

978.953 
1,001,312 
1,023,671 

116 
119 
121 

286 
276 
269 

88 
85 
83 

17.45 
16.95 
17.30 

122 
118 
121 

1927 
1928 
1929 

7.01 
7.01 
7.18 

158 
158 
162 

262,314,932 
255,715,219 
250,966,928 

96 
94 
92 

18,392,863 
17,914,371 
18,009,329 

152 
148 
149 

1,046,030 
1,068,389 
1,090,748 

124 
127 
129 

251 
240 
230 

77 
74 
71 

17.60 
16.80 
16.50 

123 
117 
115 

Population  includes  Cleveland,  Cleveland  Heights,  East  Cleveland,  Lakewood,  Euclid,  South  Euclid,  Fairview 
Garfield  Heights,  Parma.  Rocky  River. 

May  10.  1920 — 5  cents. 
Nov.  19,  1920 — 6  cents.  9  for  50  cents. 
Aug.  1,  1922—5  cents,  5  for  25  cents. 
March    1,    1923—5    cents,    11   for  50 

cents. 
Sept.  I,  1923—5  cents. 


Fares:  To  Dec.  15.  1917— 3  cents. 
Dec.  15,  1917— 4  cents.  3  for  10  cents, 
.^pril  3.  1918—4  cents.  7  for  25  cents. 
Aug..  1918—5  cents. 
July  7.  1919—5  cents.  1  I  for  50  cents. 
Dec.  16.  1919 — 5  cents.  6  for  25  cents. 


Jan.  1,  1924^6  cents,  9  for  50  cents. 
Oct.  15,  1926—7  cents,  8  for  50  cents; 
students.   10  for  25  cents  (discon- 
tinued October,  1929). 
Transfers — 1  cent  throughout. 


Y'ear 

1918 
1919 
1920 


-\verage  Fare 
Cents      Index 


Revenue  Passengers 
Number      Index 


4.43 
5.36 
7.16 

1921  7.44 

1922  7.01 

1923  7.02 


1924 
1925 
1926 


7.05 
7.11 
7.23 


100 
121 
162 

168 
158 

158 

159 
161 
163 


Washington,  D.  C. — Capital  Traction  Company 

Pass.  Revenue         Population  Revenue  Rides 

Amount     Index      Number  Index  Per  Capita 

Number  Index 

78,790,220     100       $3,490,699     100         421,116     100  100         100 

84,261,915     107        4,516,209     129         432,085     103  195         104 

75,950,416       96         5,435,963     156  437,571      104  173  92 


73,474,329 
70,886,927 
68,652,870 

65,150,701 
64,204,731 
63,525,339 


93 
90 
87 

83 
81 
80 


5,472,924 
4,966,341 
4,819,321 

4,593,151 
4,563,918 
4,589,951 


157 
142 
138 

132 
131 
131 


444,785  105 

449,594  107 

454,403  108 

459,212  109 

464,022  110 

468,832  111 


165 
158 
151 

142 
138 
135 


84 
81 

76 
74 
72 


Pass.  Revenue 
Per  Capita 

Amount    Index 
$8.28       100 
10.45       126 
12.42       150 

12.30  148 
11.05  133 
10.61        128 

10.00  121 
9.84  119 
9.79       118 


1927  7  29         164  60,797,299       77         4,430,777     127  473,642     112  128  69  9.35       113 

1928  731  165  58,617,391        74         4,284,460      123  478,452      113  122  65  8.95        108 

1929  7.34         166  56,991,321       72         4,184,842     120  483,262     115  118  63  8.67       104 

Population — Figures  for  the  District  of  Columbia  are  estimates  furnished  by  the  Census  Bureau  March  31,  1931 

This  Company  carries  about  43  per  cent  of  the  total  revenue  passengers  carried  in  Washington. 

Revenue  Passengers  and  Passenger  Revenue — includes  street  railway  and  bus  passengers  in  the  District  of 
Columbia  and  Maryland,  25  cent  passengers  on  Deluxe  Bus  Lines  and  miscellaneo-is  fare  passengers  on  other  bus  lines. 

Fares  In  D.  C. — To  Oct.  26,  1918,  5  cents,  6  for  25  cents,  transfers  free.: 
Oct.  26,  1918 — 5  cents,  transfers  free  May   I,    1920—8  cents,  4  for  30  cents,  mter-company  transfers  2  cents. 

June  1,  1919 — 5  cents,  transfers  2  cents.    Jan.    1.    1921 — 8  cents,   4  for  30  cents,  inter-company  transfers   1   cent. 
Nov.    I.    1919 — 7  cents.   4  for   25  cents,    Sept.    I,    1921 — 8  cents.  5  for  35  cents,  inter-company  transfers   1   cent. 

inter-company  transfers  2  cents.  March   1,   1922—8  cents,  6  for  40  cents,  inter-company  transfers  1  cent. 
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Omaha,  Neb. — Omaha  &  Council  Bluffs  Street  Railway 


^. 


Year 

Average  Fare 
Cents      Index 

Revenue  Pasaengers 
Number     Index 

Paea.  Revenue 
Amount     Index 

Population 
Number  Index 

Revenue  Rides 

Per  Capita 
Number   Index 

Pass.  Revenue 

Per  Capita 
Amount   Index 

1918 
1919 
1920 

4.91 
5.40 
6.20 

100 
109 
126 

52.726.355 
60.508,416 
61,650,839 

100 
115 
117 

$2,591,800 
3,276.738 
3.821.453 

100 
126 
147 

178,100 
184,851 
191,601 

100 
104 
108 

296 
328 
322 

100 
111 
109 

$14.55 
17.73 
19.94 

100 
122 
137 

1921 
1922 
1923 

6.20 
6.20 
6.20 

126 
126 
126 

58,807,511 
57,964,812 
56,063,792 

111 
109 
106 

3.641.502 
3,589.623 
3.472.658 

140 
138 
134 

196.000 
200.000 
204.382 

no 

112 
115 

300 
290 
274 

101 
98 
93 

18.58 
17.95 
16.99 

128 
123 
117 

1924 
1925 
1926 

6.20 
6.60 
6.95 

126 
134 
141 

53,274.810 
47.955.017 
44,110.420 

101 
91 
84 

3.299.169 
3,154.850 
3.061,611 

127 
121 
118 

208.025 
211.668 
215,412 

117 
119 
121 

256 
228 
205 

87 
77 
69 

15.86 
14.90 
14.21 

109 
102 
98 

1927 
1928 
1929 

6.95 
6.80 
6.70 

141 
138 
136 

41,498,612 
40.709.542 
41,426.482 

79 
77 
79 

2,875,942 
2,760,661 
2,779,504 

111 
107 
107 

219,200 
222,800 
225,481 

123 
125 
127 

189 
182 
184 

64 
62 
62 

13.12 
12.39 
12.33 

90 
85 
85 

Fares:  To  Aug.  10,  1919— 5  cents. 
Aug.  10,  1919^7  cents,  4  for  25  cents. 
June  10,  1925—10  cents,  6  for  40  cents. 


March  20,  1928  —  10  cents,  3  for  20  cents. 
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Denver — Denver  Tramway  Corporation 
Urban  and  Suburban  Railway  and  Buses 


Year 

Average  Fare 
Cents      Index 

Revenue  Passengers 
Number      Index 

Pass.  Revenue 
.\mount     Index 

Population 
Number  Index 

Revenue  Rides 

Per  Capita 
Number  Index 

Pass.  Revenue 

Per  Capita 
Amount    Index 

1918 
1919 
1920 

5.17 
5.83 
5.92 

100 
112 
114 

62,549,114 
66,844,565 
64,162,867 

100 
107 
103 

$3,234,017 
3.897.058 
3.801.351 

100 
121 
118 

255.196 
258.845 
262.494 

100 
101 
103 

245 
258 
244 

100 
105 
99 

$12.67 
15.05 
14.48 

100 
118 
114 

1921 
1922 
1923 

7^47 
7.47 

64,260,862 
62,328,941 
60.659.459 

103 
99 
97 

4.585.260 
4.655.840 
4.529.800 

141 
144 
140 

266.143 
269,792 
273,442 

104 
106 
107 

241 
231 
221 

98 
94 
90 

17.23 
17.29 
16.56 

136 
136 
130 

1924 
1925 
1926 

7.48 
7.48 
7.48 

59.240,478 
57,636,466 
55.059.811 

95 
92 
88 

4.431,736 
4.311,138 
4.116.044 

137 
133 

127 

277,091 
280,739 
284,388 

109 

no 

111 

213 
205 
194 

87 
84 
79 

15.95 
15.36 
14.47 

126 
121 
114 

1927 
1928 
1929 

7.48 
7.48 
7.48 

53,138.325 
51,983.816 
50,817.087 

85 
83 
81 

3.972.726 
3.887.263 
3.799.112 

123 
120 
117 

288,037 
291,687 
295,336 

113 
114 
116 

184 
178 
172 

75 
73 
70 

13.79 
13.32 
12.86 

109 
105 
101 

Population  Includes— Denver,  Englewood,  Aurora  and  Edgewater. 

Fares:  To  Sept.  15,  1918- — 5  cents,  transfers  free.  July  31.  I9I9— 6  cents,  transfers  free. 

Sept.  15.  1918 — 6  cents,  transfers  free.  Oct.  29,  1919 — 5  cents,  transfers  free. 

Dec.  26,  191 8^ — 7  cents,  transfers  1  cent.  Nov.  14,  191 9—6  cents,  transfers  free. 

Jan.  15,  1919^ — 6  cents,  transfers  free.  March  16,  1921- — Scents.  2  for  1 5  cents. 

July  5,  1919^ — 5  cents,  transfers  free.  Children  half  fare  throughout. 


Year 

1918 
1919 
1920 

1921 
1922 
1923 

1924 
1925 
1926 

1927 
1928 
1929 

Atlanta — Georgia  Power  Company — Atlanta  Railway 

Average  Fare      Revenue  Passengers      Pass.  Revenue            Population 
Cents     Index         Number      Index       Amount     Index       Number    Index 

5.00       100         70,575,593       100       $3,528,780     100          199,916     100 
5.67       113         /6,804,565       109         4,354,820     123          208,588     104 
6.15       123         77,284,154       110         4,752,975     135          217,260     108 

6.84       137        73,611,786       104         5.035,046     142          225,932     113 
6.81        136         73,255,211        104        4,988,680     141          234,604     117 
6.81        136         75.518.711        107         5.142.824     146          243.276     122 

6.76       135         73,413,026       104         4.962.720     141          251.948     126 
6.78       136        74.722,108       105         5.064.953     143          260.620     130 
6.84       137         76,934.132       109         5.265.224     149          269.292     135 

6.87       137         74.593.740       106         5.122.666     145          277.964     139 
7.75        155         69.305.318         98         5.368.503      152          286.636      143 
7.71        154         68.106.459         97         5.249,098      149          295,308      148 

and  Railway 

Revenue  Rides 

Per  Capita 
Number   Index 

354          100 

358          101 

356         101 

326           92 
312           88 
311           88 

292           82 
287           84 
286           81 

269            76 
242           68 
231            65 
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Population  includes  Atlanta.  Decatur.   College  Hill. 
Hopeville,  East  Point. 

Fares:  To  April  14.  1919— 5  cents. 
April  14,  1919— 6  cents.  17  for  $1. 
Sept.  I,  1919 — 6  cents. 


Oct.  I,  1920—7  cents,  15  for  $1. 

July  I.  1923—7  cents.  3  for  20  cents. 

Dec.    15,    1927—10  cents,  4  for  30  cents,   20  for  $1.50; 

students,  20  for  $1. 
Transfers  free  throughout. 
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St 

Louis 

—St. 

Louis  Public  Service  Companj 

and  Peoples 

Motor  Bus 

Company 

Year 

Average  Fare 
Cents      Index 

Revenue  Passengers      Pass.  Re\ 
Number     Index       Amount 

enue 
Index 

Population 
Number    Index 

Revenue  Rides 

Per  Capita 
Number   Index 

Pass,  Revenue 

Per  Capita 
.\mount    Index 

1918 
1919 
1920 

5.49 
6.24 
6.99 

100 
113 
127 

248,173,901 
266.082.823 
290.507.028 

100 
107 
117 

$13,626,177 
16,612,887 
20,316,002 

100 

122 
149 

828,500 
838,400 
848,400 

100 
101 
102 

300 
317 
342 

100 
105 
114 

$16.45 
19.81 
23.95 

100 
120 
145 

1921 
1922 
1923* 

6.89 
6.88 
6.92 

125 
125 
126 

285.518.813 
288,984.525 
298.582,233 

115 
116 
120 

19,658,750 
19,895,049 
20,673,897 

144 
146 
151 

861,600 
874.800 
888,100 

104 
105 
107 

331 
330 
336 

no 
no 

112 

22.82 
22.74 
23.28 

138 
138 
141 

1924 
1925 
1926 

7.02 
7.17 
7.17 

127 
130 
131 

294.276,241 
296.575,847 
296,728,161 

118 
119 
119 

20,674,240 
21,259,215 
21,319,953 

151 
156 
157 

901,300 
914,500 
927,700 

109 

no 

112 

326 
324 
319 

109 
108 
106 

22.94 
23.25 
22.98 

138 
141 
139 

1927 
1928 
1929 

7.43 
7.85 
8.15 

135 
143 
148 

286,478,439 
278,191,173 
266,510,269 

115 

112 
107 

21.328,969 
21,800,213 
21,775,520 

157 
160 
160 

940.900 
954.200 
967,400 

113 
115 
117 

304 
292 
276 

101 
97 
92 

22.67 
22.85 
22.51 

138 
139 
137 

•Pet 

pies  Motor  Bus 

Company  begt 

in  ope 

rations  in  Ma 

y,  1923. 

Population  is  for  territory  served. 

Fares:  To  June  1.  I9I8.  5  cents,  transfers  free. 
June  1,  I91& — 6  cents,  transfers  free. 
Sept.  20,  1919—8  cents,  two  for  15  cents,  7  for  50  cents, 

transfers  free. 
April  10,  1920^ — 7  cents,  transfers  free. 
July  5,  1927- — 8  cents,  two  for  15  cents,  transfers  free. 
Jan.  15,  1928— Sunday  and  holiday  pass,  25  cents,  added. 
July  1.  t92& — 8  cents  straight,  transfers  free  with  passes 

continued. 


Aug.   26,    1929—10  cents  cash,    12  rides  weekly  for  90 

cents   with    excess   rides   at    5    cents,    transfers   free, 

passes  continued. 
Dec.  15,  1929^ — 10  cents  cash,  12  rides  weekly  for  $1  with 

excess  rides  at  5  cents,  transfers  free,  passes  continued. 
Children  3  cents,  April  10,   1920  to  Dec.   15,   1929;  since 

then  5  cents,  6  for  25  cents. 
Bus  fare  is  10  cents. 
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Houston — Houston  Electric  Company — Houston  Railway  and  Bus 


Average  Fare 

Revenue  Passengers 

Pass.  Revenue 

Populat 

ion 

/e«r 

Cents 

Index 

Number 

Index 

Amount 

Index 

Number    Index 

Per  Capita 

Per  Capita 

Number   Index 

.\mount 

Index 

1918 

4.88 

100 

31,098,142 

100 

$1,518,264 

100 

128.000 

100 

243 

100 

$11.85 

100 

1919 

4.87 

100 

35,169,346 

113 

1,711,716 

112 

132,000 

103 

266 

109 

12.95 

109 

1920 

6.28 

129 

35,222,621 

114 

2,213,235 

146 

138,000 

108 

255 

105 

16.00 

135 

1921 

6.82 

140 

30,646,686 

99 

2,091,370 

138 

153,000 

119 

200 

82 

13.65 

115 

1922 

6.64 

136 

29,476,521 

95 

1,956,599 

129 

168,000 

131 

175 

72 

11.65 

98 

1923 

6.47 

133 

31,169,801 

100 

2.015,910 

133 

183,000 

143 

170 

70 

11.00 

93 

1924* 

6.45 

132 

38,028,371 

123 

2,452,856 

161 

198,000 

155 

192 

79 

12.35 

104 

1925 

6.42 

131 

39,874,216 

129 

2,560,466 

169 

214,000 

167 

187 

77 

12.00 

101 

1926 

6.49 

133 

42,171,850 

136 

2,727,846 

180 

229,000 

179 

184 

76 

11.95 

101 

1927 

7.28 

149 

41,264,223 

133 

3,003,365 

198 

244,000 

191 

169 

70 

12.30 

104 

1928 

7.81 

160 

41,783,980 

134 

3,265,094 

215 

259,000 

202 

161 

66 

12.60 

106 

1929 

7.77 

159 

42,409,591 

137 

3,295,832 

217 

274,000 

214 

155 

64 

12.00 

101 

♦Buses  began  operation  April  1924. 

Fares:  To  April  4,   1920^ — 5  cents,  transfers  free. 
April  4,  1920 — 7  cents,  transfers  free. 
Feb.  22,  1922' — 7  cents,  4  for  23  cents,  transfers  free. 


June  13.  1927— Local  10  cents.  4  for  30  cents;  25-cent 
weekly  card  allowing  rides  for  5  cents;  children  4  cents. 

Express  bus  fare  10  cents,  children  5  cents;  transfers 
free  except  from  local  to  express  service. 


Pittsburgh,  Pa. — 

Pittsburgh  Railways 

Year 

Average  Fare 
Cents      Index 

Revenue  Passengers      Pass.  Revenue 
Number      Index       Amount     Index 

Popula 
Number 

ion 
[ndex 

Revenue  Rides 

Per  Capita 
Number    Index 

Pass.  Revenue 

Per  Capita 
Amount    Index 

1918 
1919 
1920 

5.84 
6.70 
7.51 

100 

115 
128 

232.823,184 
240,659,991 
277,215,089 

100 
103 
119 

$13,631,394 
16,074,565 
20,779,615 

100 
118 
152 

1,152,343 
1,169,078 
1,185,808 

100 
101 
103 

202 
206 
234 

100 
102 
116 

$11.83 
13.75 
17.52 

100 
116 
148 

1921 
1922 
1923 

7.94 
7.97 
7.93 

136 
136 
136 

265,059,155 
261,850,401 
279,478,055 

114 
112 
120 

21,056,886 
20,831,829 
22.170,484 

154 
153 
162 

1,200,458 
1,215,108 
1,229,758 

104 
105 
107 

220 

216 
228 

109 
107 
113 

17.54 
17.14 
18.03 

1924 
1925 
1926 

7.94 
7.96 
7.96 

136 
136 
136 

272,315,161 
269,345,924 
267,721.759 

117 
115 
115 

21,644,568 
21,399,730 
21,285,732 

159 
157 
156 

1,244,408 
1,259.058 
1,273,708 

108 
109 
110 

219 
214 
210 

108 
106 
104 

17.39 
17.00 
16.71 

1927 
1928 
1929 

7.98 
8.00 
8.01 

137 
137 
137 

262,061,272 
251,784,571 
248,451,956 

112 
108 
107 

20,895,633 
20,154,579 
19,904,717 

153 
148 
146 

1,288,358 
1.303.008 
1.317,658 

112 
113 
114 

204 
193 
189 

101 
95 
94 

16.22 
15.47 
15.  11 

128 

Fares:  To  Jan.  22,  1918—5  cents. 
.Ian.  22.  1918—6  cents.  2  for  1 1  cents. 
.June  20,  1918 — 5-cent  and  7-cent  zones;  tickets  in  7-cent 

zones  8  for  55  cents. 
.\ug.  1 ,  191 9 —  1 0-cent  zones,  4  tokens  30  cents. 
Sept.   1,  1920 — 10  cents,  3  for  25  cents;  pay  transfers  at 

234  points,  free  transfers  at  71  points. 


Oct.  26,  1924 — 25-cent  Sunday  and  holiday  passes  added 

in  city  zone. 
March  1,   1925^40-cent  Sunday  and  holiday  inter-zone 

pass  added. 
June  1,  1925— $1.50  weekly  pass  added. 
July  24,    1926—5  cents  without  transfer  on    one  route 

for  four  months. 


Buffalo,  N.  Y. — International  Railway — Bus  and  Street  Car 


Year 

1918 
1919 
1920 


Average  Fare 
Cents      Index 


Revenue  Passengers 
Number      Index 


Pass.  Revenue 
Amount     Index 


Population 
Number    Index 


4.96 
4.95 
5.83 


1921  6.21 

1922  6.22 

1923  6.23 


1924 
1925 
1926 

1927 
1928 
1929 


6.23 
7.29 
7.54 

7.97 
8.41 
8.41 


100 
100 
117 

125 
125 
126 

126 
147 
152 

160 
169 
169 


108.141.180 
131,202,855 
136,242,730 

124,237,484 
84,945,745 
113,191,762 

121.787,497 
113.867,070 
113,533,546 

106,762,268  99 
103,093,581  96 
101,648,139   94 


100 
121 
126 

115 
79 
105 

113 
105 
105 


$5,362,683 
6,501,651 
7,943,549 

7,719,425 
5,286,334 
7,053,222 

7,589,970 
8,307,573 
8,562,389 


100 
120 
146 

143 
98 
130 

140 
153 
158 


493,515 
500,145 
506,775 


100 
101 
103 


Revenue  Rides 
Per  Capita 

Nxunber  Index 
219         100 
262         120 
269         123 


Pass.  Revenue 

Per  Capita 
Amount   Index 

$10.87  100 
13.00  120 
15.67   144 


8,508,523  157 
8,672,696  159 
8,551,518  158 


513,405  104 

520,035  105 

526,665  107 

533,295  108 

539,925  109 

546,555  111 

553,185  112 

559,815  113 

566,445  115 


242  no  15.03  138 
163  74  10.16  93 
214     98    13.39   123 


229 
211 
208 


105  14.23  131 
96  15.39  142 
95    15.67   144 


193  88 
184  84 
180     82 


15.38  142 
15.49  143 
15.10   139 


Population- — Prorated  from  given  population  for  years  1 920  and  1 930. 

Fares:  To  April  18.  1920- — 5  cents.  Bus  fare    10  cents,  except  one  line  at  street  car  fare. 

April  18,  I920-— 7  cents,  4  for  25  cents.  Transfers  car  to  car  or  bus  to  bus  free;  from  car  to 

March  3,  1 925- — 8  cents,  2  for  1  5  cents.  bus  free  with  10  cent  fare. 

Jubr  1,  1927—10  cents,  3  for  25  cents. 

Cincinnati — Cincinnati  Street  Railway 

Includes  buses  operated  by  Railway  Company  but  excludes  buses  operated  by  Independents 


Average  Fare 

Revenue  Passengers 

Pass.  Revenue 

Population 

Revenue  Rides 

Pass 

Year 

Cents 

Index 

Number 

[ndex 

Amount     Index 

Number 

Index 

Per  Capita 

Per  Capita 

Number 

Index 

.Amount 

Index 

1918 

4 

99 

100 

112,400,000 

100 

$5,609,000 

100 

427,816 

100 

263 

100 

$13 

10 

ino 

1919 

6 

28 

126 

117,200,000 

104 

7,359,000 

131 

434,220 

101 

270 

103 

16 

95 

179 

1920 

; 

44 

149 

118,000,000 

105 

8,780,000 

156 

440,624 

103 

268 

101 

19 

90 

152 

1921 

8 

18 

164 

106,527,800 

95 

8,715.000 

155 

447,028 

104 

238 

91 

19 

50 

149 

1922 

7 

52 

151 

107,528,700 

96 

8.090.000 

144 

453,432 

106 

237 

90 

17 

85 

136 

1923 

7 

64 

153 

108,625,600 

97 

8.303.000 

148 

459,836 

107 

236 

90 

18 

10 

138 

1924 

9 

15 

183 

100,839,300 

90 

9.227.000 

183 

466,240 

109 

218 

83 

19 

75 

151 

1925 

9 

60 

192 

90,629.900 

81 

8,698.423 

157 

472,644 

no 

192 

73 

18 

40 

140 

1926 

8 

55 

171 

93.597,745 

83 

7.998.083 

142 

479,048 

112 

196 

75 

16 

70 

127 

1927 

8 

55 

171 

100,822,449 

90 

8.617.331 

153 

485,452 

113 

208 

79 

17 

75 

135 

1928 

8 

54 

171 

102,349,759 

91 

8,739,879 

156 

491,856 

115 

208 

79 

17 

75 

135 

1929 

8 

56 

171 

101,901,708 

91 

8,725,059 

156 

498,260 

116 

204 

78 

17 

55 

134 

Population      includes     Cincinnati,      Norwood,      St. 
Bernard,  Elmwood  Place,  Cheviot. 

Fares:  To  Jan.  1,  1919— 5  cents. 
Jan.  1,  1919' — 6  cents,  tickets  5 J  cents. 
April  I,  1919 — 6  cents. 
July  1,  1919 — 7  cents,  tickets  6i  cents. 
Oct.  1,  1919—7  cents,  5  for  35  cento. 
June  1,  1920 — 8  cents,  tickete  7i  cents. 
Sept.  1,  1920—8  cents.  5  for  40  cento. 
Dec.  1 ,  1 920 — 9  cents,  6  for  5 1  cento. 


Aug.  1,  1921—8  cents,  5  for  40  cento. 

Nov.  I,  1921—8  cents,  2  for  15  cento. 

Oct.  1,  1923—8  cento. 

Jan.  1,  1924—9  cento,  6  for  51  cento. 

April  1.  1924— 9  cents. 

July  1.  1924  —  10  cents,  6  for  57  cento;  children  5  cento. 

4  for  19  cento. 
Nov.  1.  1925 — 10  cents.  3  for  25  cento;  children  5  cento, 

6  for  25  cents. 
Nov.   14,   1926^Sunday  pass,  25  cents,  added. 
Transfers  free  throughout. 
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Philadelphia — Philadelphia  Rapid  Transit  System — Surface  Rail,  Subways  & 

Elevated,  and  Bus  Lines 


8  V 


A 

vena 

Fare 

Revenue  Passengera 

''      Pass.  Revenue 

Population 

Revenue 

Rides 

Pass.  Revenue] 

\em 

Cents 

Index 

Number 

[ndex 

Amount 

[ndex 

Number 

Index 

Per  Capita 

Per  Capita 

Number 

Index 

Amount 

Index] 

1918 

5 

19 

100 

588,744,416 

100 

130,568,788 

100 

1,768,824 

100 

332 

100 

$17 

28 

100 

1919 

5 

20 

100 

655,841,381 

113 

34,739,590 

113 

1,796,301 

101 

371 

112 

19 

34 

112 

1920 

5 

46 

105 

699,169,280 

119 

37,989,623 

124 

1,823,779 

103 

383 

115 

20 

83 

120 

1921 

6 

54 

126 

633,614,768 

108 

41,416,998 

135 

1,836,497 

104 

344 

104 

22 

130 

1922 

6 

51 

126 

635,971,042 

108 

41,664,742 

136 

1,849,215 

104 

344 

104 

22 

130 

1923 

6 

53 

.126 

676,606,277 

115 

44,234,060 

145 

1,861,933 

105 

363 

109 

23 

137 

1924 

6 

84 

132 

663,322,967 

113 

45,299,370 

148 

1,874,651 

106 

354 

107 

24 

140 

1925 

7 

56 

146 

659,477,206 

112 

49,892,965 

163 

1,887,369 

107 

349 

105 

26 

153 

1926 

7 

61 

147 

688.298,970 

117 

52,480,836 

172 

1,900,087 

107 

362 

109 

27 

160 

1927 

7 

66 

148 

656,693,274 

111 

50,362,420 

165 

1,912,805 

108 

344 

104 

26 

152 

1928 

7 

70 

148 

639,255,580 

108 

49,163,230 

161 

1,925,523 

109 

332 

100 

25 

148 

1929 

7 

69 

148 

635,986,263 

108 

48,898,612 

160 

1,938,242 

no 

328 

99 

25 

146 

♦Passengers  using  3-cent  exchanges  considered  revenue  passengers. 
Fares:  To  July  1,   1920 — 5  cents  with  3-cent  exchange       Sept.  25,  1924 — 8  cents,  2  for  15  cents,  3-cent  exchanges 

and  certain  free  transfers.  eliminated  except  in  central  district;  rate  in  suburban 

■July    I,    1920 — Fare  zones  on  suburban  lines  increased.  zones   5  cents. 

Nov.   1,   1920 — 7  cents,  4  for  25  cents. 
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Boston 

— Boston  Elevated  Railway 

Year 

1918 
1919 
1920 

Average  Fare 
Cents      Index 

5.84         100 

8.86  152 

9.87  169 

Revenue  Passengers 
Number      Index 

348,664.700     100 
324.758,685       93 
335,526.561       96 

Pass.  Revenue 
.\jnount     Index 

$20,352,412     100 
28,767,544      141 
33,108,946      163 

Populat 
Number 

1,098,692 
1,111,990 
1,125,290 

ion 
Index 

100 
101 
102 

Revenue  Rides 
Per  Capita 

Number   Index 
318          100 
292           92 
298           94 

Pa,ss.  Revenue 

Per  Capita 

Amount    Index 

$18.50        100 

25.80       138 

29.40       159 

1921 
1922 
1923 

9.56 
8.93 
8.71 

164 
153 
149 

337,252,080 
356,593,942 
382,149,697 

97 
102 
110 

32,253,630 
31,834,023 
33,297,952 

159 
157 
164 

1,137,259 
1,149,228 
1,161,197 

104 
105 
106 

296 
310 
329 

93 
98 
104 

28.45 
27.75 
28.65 

145 

145 
155 

1924 
1925 
1926 

8.73 
9.26 
9.27 

149 
159 
159 

382,888,848 
365,036,286 
371,218,401 

110 
105 
106 

33,419,172 
33,790,442 
34,393,954 

164 
166 
169 

1,173,166 
1,185,135 
1,197,104 

107 
108 
109 

326 
308 
310 

103 
97 
98 

28.50 
28.50 
28.75 

154 
154 
155 

1927 
1928 
1929 

9.27 
9.29 
9.28 

159 
159 
159 

366,938,908 
362,005,033 
354,214,990 

105 
104 
102 

34,000,571 
33,616,877 
32,885,588 

167 
165 
167 

1,209,073 
1,221.042 
1,233,011 

110 
111 
112 

304 
296 
287 

96 
93 
90 

28.15 
27.55 
26.65 

152 
149 
144 

c-*c^c^r^r^o'c^o»f^cJt«ro 


Population  includes^Boston.  Brookline.  Watertown.  Cambridge.  Belmont,  Sommerville,  Arlington;  and  one-half 
of:  Medford,  Maiden,  Everett,  Chelsea. 

Aug.  1,  1918—7  cents.  Fares:  To  Aug.  1,  1918—5  cents. 

Dec.   1,  1918 — 8  cents.  Nov.  5,   1924 — 10  cents,  certain  surface  line  short  hauls  5  for  30  cents. 

July  lO,  1919 — 10  cents.  July   I,  1927^10  cents,  certain  surface  line  short  hauls  4  for  25  cents. 

Nov.  14,  1921 — 10  cents,  certain  surface  Transfers:  Free  throughout  on  full  fares,  none  on  short  hauls. 

line  short  hauls  5  cents.  School  tickets:  Since  Dec.  1,  1918,  5  cents,  transfers  free" 


its  relation  to  the  1918  base  figures,  taken  as  100,  is  like- 
wise shown. 

It  will  be  seen  that  in  the  group  of  surface  line  cities 
where  the  5-cent  fare  has  been  retained  during  the  inter- 
vening years  the  revenue  per  capita  has  increased  5  to 
10  per  cent  or  more,  while  in  the  cities  where  the  fares 
have  been  raised  it  has  shown  an  average  increase  of 
15  per  cent.  The  more  recent  increases  have  not  been 
as  successful  in  raising  the  revenue  curve  as  were  the 
earlier  increases. 

The  trend  in  revenue  rides  per  capita  has  been  upward 
to  the  extent  of  5  per  cent  to  10  per  cent  or  more  in 
the  5-cent  fare  cities,  but  downward  in  the  other  cities, 
approximately  26  per  cent.  While  the  5-cent  fare  has  a 
greater  appeal  to  patrons  than  the  higher  fares  and  builds 
up  traflfic,  unfortunately  it  does  not  produce  sufficient 
revenue  under  existing  conditions.  This  is  especially 
true  when  it  is  employed  as  a  city-wide  fare  rate.  In 
certain  cities  where  unusual  conditions  prevail,  excep- 
tions to  this  rule  may  exist,  but  such  instances  are  few 
atid  far  between.  In  communities  where  the  5-cent  fare 
continues  in  effect,  the  average  number  of  rides  for  each 
inhabitant  is  about  40  per  cent  greater  than  in  the  other 
cities. 

In  Philadelphia  and  Boston,  where  a  unified  system  of 
rapid  transit  and  surface  lines  are  operated  under  one 
management,  the  riding  habit  is  notably  higher  and  the 
passenger  revenue  per  capita  is  higher  than  in  cities 
served  by  surface  lines  alone.  This  is  undoubtedly  due 
to  the  faster  service  afforded  by  the  rapid  transit  arteries 
in  combination  with  the  surface  lines  as  feeders. 

To  secure  increased  revenues,  the  necessity  of  increas- 
ing and  building  up  the  riding  habit  is  apparent.  That 
this  is  possible  is   fairly  well  evidenced  by  the  results 


obtained  in  the  communities  where  5-cent  fares  are  still 
in  vogue.  While  various  factors  have  contributed  to  this 
result  the  5-cent  fare  has  apparently  been  one  of  the  most 
influential  in  attracting  business.  For,  whether  it  be  San 
Francisco,  Covington,  or  Brooklyn,  the  per  capita  riding 
habit  shows  a  similar  upward  trend,  regardless  of  the 
steady  increase  in  automobile  competition  and  other 
adverse  factors. 

Horizontal  fare  raises  unfortunately  have  had  the 
cumulative  eflfect  of  lowering  the  riding  habit,  encourag- 
ing competition,  and  stimulating  walking.  This  loss  in 
patronage  has  resulted  in  many  instances  in  insufficient 
revenues,  even  where  the  rate  of  fare  is  regarded  by  the 
management  as  a  maximum. 

I  believe  the  railways  must  hold  fast  to  what  they 
have  and  seek  to  regain  the  class  of  riders  whose  patron- 
age has  been  lost  through  the  policy  of  fiat  fare  increases. 
Generally,  the  largest  losses  have  been  among  the  short 
riders.  The  short  5-cent  zone  method  offers  an  oppor- 
tunity to  stimulate  this  class  of  riding.  Already  astonish- 
ingly large  increases  in  zone  patronage  have  resulted  in  a 
number  of  cities  where  the  plan  has  been  tried  out. 

This  method  is  more  flexible  than  the  inner  and  outer 
zone  plan  which  in  many  instances  has  been  regarded 
as  discriminatory  by  the  public,  and  proved  general!  v 
unpopular  with  the  residents  of  the  outer  zones  particu- 
larly. Again,  zones  based  on  distance  alone,  while  tech- 
nically fair  and  proper,  have  not  been  well  received. 

A  system  of  unit  5-cent  zones,  properly  laid  out  and 
superimposed  upon  an  adequate  basic  city-wide  fare, 
offers  potential  short-haul  riders  a  more  equitable  and 
attractive  fare  without  putting  an  undue  burden  on  those 
who  ride  longer  distances,  and  makes  for  greater  sim- 
plicity of  fare  structure  than  other  zone  systems. 
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Toronto  to  Have  Modern  Bus  Terminal 
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Edward         Street 
This  modern  interurban  bus  terminal  is  being  erected  to  serve  all  the  lines  centering  in  Toronto 
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CONSTRUCTION  of  a  modern  terminal  for  inter- 
urban motor  coaches,  at  an  estimated  cost  of  $195,- 
000  has  been  decided  on  by  the  Toronto  Transportation 
Commission.  Now  the  majority  of  the  interurban  coach 
lines  running  into  Toronto  operate  from  an  uncovered 
loading  area  owned  by  the  commission,  at  Bay  Street  and 
Edward  Street.  Passenger  facilities  are  provided  in 
rented  premises  adjacent.  The  growth  of  the  business 
has  been  such  that  these  facilities  are  inadequate,  and 
construction  of  the  new  terminal  on  the  same  site  will  be 
commenced  immediately. 

The  terminal  will  occupy  a  site  100x332  ft.  on  the 
south  side  of  Edward  Street  stretching  from  Bay  Street 
to  Elizabeth  Street.  This  site,  purchased  in  1928  for 
$250,000,  is  extremely  favorable,  as  it  is  located  on  Bay 
Street,  one  of  the  main  north  and  south  thoroughfares. 
It  is  removed  from  the  congested  traffic  district  but  is 
within  easy  walking  distance  of  the  principal  retail  and 
business  centers.  It  is.  only  a  few  feet  from  one  of  the 
main  cross-town  street  car  intersections. 

The  main  terminal  building  will  be  a  two-story  struc- 
ture having  a  frontage  on  Bay  Street  of  100  ft.  and  a 
depth  on  Edward  Street  of  80  ft.  At  the  rear,  will  be  a 
one-story  covered  loading  area,  containing  four  drive- 
ways separated  by  concrete  platforms.  On  the  corner  of 
Elizabeth  and  Edward  Streets,  there  will  be  an  inspec- 
tion building  containing  two  pits.  The  remainder  of  the 
property  will  be  occupied  by  the  arrival  platforms,  gas 
and  oil  facilities,  and  parking  area  for  coaches. 

Coaches  will  enter  from  Elizabeth  Street,  and 
passengers  will  be  discharged  at  a  covered  arrival  plat- 
form. Coaches  will  then  proceed  to  the  departure  plat- 
forms in  the  covered  area  and  will  make  their  exit  on  to 
Edward  Street.  If  a  stopover  is  required,  the  coach, 
after  unloading  its  passengers,  will  circle  back  into  the 
parking  area,  or  into  the  inspection  building,  or  to  the 
service  platform,  as  required. 

Entrance  for  passengers  will  be  from  Bay  Street  and 
access  to  the  loading  platforms  will  be  at  the  opposite  end 
of  the  building.   The  central  waiting  room  will  extend  to 


;he  full  height  of  the  building,  with  an  ornamental  sky- 
light in  the  ceiling.  The  waiting  room  will  be  surrounded 
by  an  open  mezzanine  gallery  which  will  be  used  as  a 
lounge  by  passengers,  access  being  obtained  by  a  stair- 
case at  the  west  of  the  waiting  room. 

Information  and  ticket  counters,  baggage  room  and 
dispatcher's  desk  will  be  located  along  the  north  side  of 
the  waiting  room.  The  remainder  of  this  wing  will 
accommodate  the  superintendent's  office,  clerical  office 
and  drivers'  reporting  office.  Restroom  and  lavatory 
for  women  will  be  on  the  main  floor  and  lavatories  for 
men  will  be  in  the  basement.  The  drivers'  restroom  and 
lavatory  will  be  on  the  second  floor,  with  direct  access 
from  their  reporting  room. 

Space  for  a  cigar  store,  a  combination  drug  store  and 
lunch  counter,  and  a  news  stand  have  been  reserved. 
With  the  exception  of  the  drivers'  accommodation,  the 
entire  second  floor  is  "available  for  rental  as  offices  or 
showrooms,  opening  from  the  mezzanine  gallery,  but 
with  direct  stair  to  the  street.  It  is  anticipated  that  the 
rentals  will  pay  a  considerable  proportion  of  the  carry- 
ing charges  of  the  terminal. 

The  exterior  of  the  building  will  be  faced  with 
Queenston  limestone,  and  the  windows  and  spandrels, 
store  front  and  street  doors  will  be  polished  aluminum. 
The  interior  walls,  columns  and  floors  of  the  public  space 
will  be  finished  in  Roman  Travertine  and  all  railing  and 
other  metal  fittings  will  be  aluminum  or  monel  metal. 

The  companies  at  present  using  this  terminal  comprise 
the  Gray  Coach  Lines,  subsidiary  of  the  Toronto  Trans- 
portation Commission,  the  Toronto  Greyhound  Line, 
Collacutt  Lines,  Colonial  Coach  Lines  and  Toronto  Bus 
Lines.  The  terminal  facilities  will  be  rented  to  the  various 
coach  lines.  Ticket  sales  will  be  handled  by  the  terminal 
staflF  on  a  percentage  basis. 

Coach  movements  at  present  average  about  130  per 
day,  with  a  passenger  movement  of  2,500.  It  is  antici- 
pated, however,  that  this  will  be  substantially  increased 
when  the  new  terminal  facilities  are  available,  probably 
about  Dec.  15,  1931. 
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In  designing-  this  terminal,  the  principal  points  kept  in 
view  as  desirable  were : 

1.  Through  operation  for  the  coaches  without  the 
necessity  for  backing  up  or  maneuvering  on  the  property. 

2.  Separation  of  incoming  passengers  from  outgoing 
passengers.  It  will  be  noted  that  this  is  effected  by  means 
of  an  iron  fence  between  the  arrival  platforms  and  the 
departure  platforms,  with  separate  door  to  each  group. 

3.  Passenger  platforms  entirely  roofed  over  to  provide 
protection  in  all  weather. 

4.  Adequate  accommodation  for  parcel  and  baggage 
handling.  Baggage  will  be  handed  by  the  passenger 
through  the  wicket  between  the  waiting  room  and  the 


baggage  room,  where  it  will  be  checked  and  delivered  to 
the  driver  or  baggage  porter  at  another  wicket  leading 
in  to  the  drivers'  reporting  room  and  thence  conveyed 
direct  to  the  departure  platform. 

5.  Restroom  and  lavatory  accommodation  for  drivers 
and  mechanics  separate  from  public  facilities. 

6.  Parking  accommodation  for  coaches  making  short 
stopovers. 

7.  Covered  inspection  and  servicing  facilities  for 
coaches,  located  as  far  as  possible  from  the  passenger 
loading  area. 

8.  Reservation  of  as  much  area  as  possible  in  the 
building  for  rental  to  concessions  and  stores. 


Cost  of  Fuel  for  Auxiliary  Services 
Reduced  27  Per  Cent 


Study  of  fuel  consumption  for  heating  offices, 
shops,  carhouses,  substations,  etc.,  of  the  Mont- 
real Tramways  has  resulted  in  substantial  savings 

By  F.  A.  COMBE 

Consulting   Fuel   and   Steam   Engineer 
to  Montreal  Tramways 


HOW  substantial  savings  can  be  effected  by  special 
attention  to  the  operation  of  auxiliary  services 
is  shown  by  the  results  of  a  study  of  the  fuel  and 
heat  consumptions  and  costs  at  the  various  plants,  offices, 
shops,  carhouses,  substations,  etc.,  of  the  Montreal  Tram- 
ways. With  the  assistance  and  advice  of  a  fuel  and 
heating  specialist  acting  in  co-operation  with  the  com- 
pany's officials  and  staff,  a  concerted  effort  was  made 
to  reduce  costs  of  this  kind  during  the  past  winter. 
Without  any  expenditure  for  new  equipment  and  with 
but  minor  changes  made  to  grates  and  furnace  settings 
by  the  company's  maintenance  department  to  permit  the 
use  of  different  fuels,  the  reduction  in  fuel  costs  for  the 
winter  season  of  1930-1931  amounted  to  nearly  $15,000. 
or  27  per  cent  of  the  previous  figure.  An  incidental 
benefit  has  been  the  almost  complete  elimination  of 
smoke. 

Efficiency  and  economy  in  the  burning  of   fuel  and 
usage  of  heat  is  dependent,  to  a  great  extent,  upon  the 

Comparison  of  Fuel  Costs  1929-1930,  and  1930-1931 

1929-30  1930-31  Saving 

Csrhouses $32,724.77  $24,239.10  $8,485.67 

Youville  shops 11.704.00  8,684.00  3,020.00 

WiUiam  Street  garage 3.399.50  2.393.79  1,005.71 

Substations 3,156.54  1,963.30  1,193.24 

Ticket  offices 1,998.70  1,376.85  621.85 

Yard  buildings  and  shanties 2,257.  89  1,761 .  32  496.  57 

$55,241.40      $40,418.36      $14,823.04 

Note  :  The  average  outdoor  temperature  in  Montreal  for  the 
heating  season,  from  Oct.  1  to  April  30,  was  31.5  deg.  F.  for  1929- 
1930,  and  33.2  deg.  F.  for  1930-1931 — a  difference  of  1.7   deg.  F. 


personal  element  rather  than  the  design  of  equipment. 
Even  with  the  best  selection  of  fuel,  boiler  settings  and 
heating  systems,  much  must  depend  upon  the  "man 
behind  the  gun,"  in  the  regulation  of  supplies,  supervi- 
sion of  operation  and  use  of  steam,  heat  and  power. 

In  this  campaign,  the  general  storekeeper,  acting  in 
collaboration  with  the  consulting  engineer,  was  entrusted 
with  the  supervision  and  regulation  of  fuel  supplies  to 
the  different  heating  plants  and  the  utilization  of  the 
cheaper  fuels  in  substations,  offices  and  small  buildings. 
The  chief  operating  steam  engineer  was  responsible  under 
the  consulting  engineer  for  the  operation  of  the  main 
steam  station  and  boiler  plants.  Care  was  taken  by  the 
carbarn  superintendents  and  those  in  charge  of  offices  and 
buildings  in  the  regulation  and  use  of  steam  and  heat. 

At  four  of  the  six  carhouses,  and  at  the  Youville  shops, 
the  heating  plants  are  old,  with  horizontal  return-tubular 
boilers  set  low  and  hand  fired.  The  fuel  used  in  the  past 
was  bituminous  r.o.m.  coal  alone,  or  mixed  with  anthra- 
cite screenings.  These  boiler  plants,  although  not  effi- 
cient, are  typical  of  the  large  majority  of  heating  plants 
in  general  use  on  the  property.  The  two  other  carhouse 
boilers  are  fired  with  fuel  oil. 

The  fuel  was  changed  to  coke  breeze  mixed  with  bitu- 
minous slack  at  three  of  the  coal-fired  carhouse  boilers 
and  at  the  William  Street  garage,  with  modifications  to 
the  grates  where  necessary.  No  change  was  made  to  the 
oil-fired  boilers,  nor  in  the  fuel  for  Youville  shops  and 
one  carhouse,  as  extensive  remodeling  was  under  con- 
sideration at  these  plants. 


Electric  Railway  Journal — Vol.75,  N 0.8 
412 


The  boilers  at  the  Youville  shops  which  are  worn  out 
are  being  replaced  this  summer  by  a  modern  oil-fired 
boiler  plant.  It  is  planned  also  to  change  the  grates  to 
burn  coke  breeze  at  the  remaining  carhouse.  With  these 
and  other  modifications,  overhauling,  and  oil  delivery  cost 
reductions,  it  is  estimated  that  a  further  saving  will  be 
made  next  heating  season  in  excess  of  $7,000,  making  a 
total  reduction  of  40  per  cent  on  past  years  fuel  cost. 


Jon.     Feb.    Mar    Apr.    May     Jun«    July     Aug.   Sept.   Oct.     Nov.    Dec. 


Fuel  costs  of  stand-by  service  at  Hochelaga  Power  House  have 
been  reduced  from  $16,892  in  1929  to  $10,702  in  1930  and  an 
estimated  figure  of  $6,000  for   1931 


In  the  substations,  ticket  offices  and  small  buildings,  a 
change  in  fuel  from  the  high-priced  grades  of  anthracite 
previously  used  to  a  lower  priced  coke  was  made 
wherever  possible.  This  change  was  made  by  trial  dur- 
ing the  course  of  the  heating  season,  and  will  be  made 
more  general  next  winter  as  the  operators  become 
accustomed  to  its  use.  Many  of  the  savings  made  with 
the  smaller  furnaces  were  due  to  careful  supervision  and 
instruction  irrespective  of  change  in  fuel. 

An  example  of  one  of  the  minor  items,  not  included 
in  the  foregoing  figures,  was  saving  made  in  heating  of 
domestic  water  for  the  company's  head  office  building. 
During  the  summer  months  when  the  steam  heating 
system  is  not  in  service,  water  for  lavatory  and  washing 
purposes  had  been  heated  by  an  automatic  gas  heater 
costing  about  $100  per  month.  A  jacket  heater  was 
installed  to  burn  a  small  grade  of  anthracite  in  place 
of  the  gas  heater,  with  the  result  that  the  cost  has  been 
reduced  to  about  $20  per  month. 

The  Montreal  Tramways  uses  hydro-electric  power 
entirely  for  the  ordinary  operation  of  their  system,  with 
a  steam  station  for  partial  stand-by  service  held  in 
reserve.  Last  summer,  the  steam  plant  was  closed  down 
for  three  months  during  the  time  when  the  chance  of 
interruption  to  the  hydro  power  would  be  remote.  In 
order  to  reduce  the  banking  fuel  charge  when  the  station 
was  in  reserve  service,  two  of  the  smaller  boilers  in  the 
plant  were  changed  over  to  burn  fuel  oil  with  booster  oil 
burners  installed  under  two  of  the  large  coal-fired  boilers 
to  enable  steam  to  be  raised  quickly  in  case  of  emer- 
gency. 

As  a  result  of  these  changes,  together  with  other  oper- 
ating economies,  the  fuel  cost  for  the  year  1929  was 
$16,892,  for  1930  $10,702,  and  for  the  present  year 
(partly  estimated)  it  will  be  around  $6,000. 

A  study  made  of  the  possible  utilization  of  off-peak 
hydro-electric  power  shows  that  under  the  conditions 
existing  on  this  system,  it  would  be  profitable  to  install 
electric  steam  boilers  in  conjunction  with  oil-fired  boilers 
at  some  plants  of  higher  steam  pressure,  and  to  use  elec- 
tric  boilers    or    heaters    with    steam    or    liquid    storage 


accumulators  at  other  points  as  best  suited  to  the  local 
requirements  and  where  conditions  are  favorable. 

At  the  Youville  shops,  where  power  lines  and  suffi- 
cient transformer  capacity  is  available,  the  cost  of  instal- 
lation of  an  electric  boiler  with  connections  would  be 
approximately  $9,500,  and  it  is  estimated  that  the  saving 
resulting  from  its  use  in  conjunction  with  the  new 
oil-fired  boilers  would  amount  to  $3,550  per  year.  With 
a  deduction  of  14  per  cent  for  fixed  charges  on  the 
investment,  this  leaves  a  net  clear  saving  of  $2,220  per 
year.  The  selection  of  new  boiler  equipment  being 
installed  this  summer  has  been  made  to  suit  such  a 
combination  with  electric  steam  generation,  but  it  is  not 
proposed  to  install  the  electric  boiler  at  the  present  time. 

Many  other  opportunities  exist  for  savings  and  econ- 
omies in  the  auxiliary  services  of  fuel,  power  and  heat. 
Improvements  to  and  tuning  up  of  the  heating  piping 
systems  and  method  of  heat  supply  are  being  taken  care 
of  steadily  without  big  expenditures.  The  policy  is  to 
work  forward  step  by  step.  Each  step  taken  in  the  way 
of  major  boiler  replacements,  new  equipment  or  change 
to  fuel  oil,  as  at  the  steam  stand-by  station  and  some 
carhouse  plants,  is  in  line  with  a  definitely  considered  final 

plan. 
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Accidents  Reduced  with 
One-Man  Operation  at  Dallas 
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Accidents  have  been  reduced  at  Dallas  despite  higher  operating 
speeds  and  a  large  increase  in  motor  vehicle  registrations 

HIGHER  speed  of  street  cars  with  fewer  motor 
vehicle  collisions  is  shown  in  the  ten-year  record 
of  the  Dallas  Railway  &  Terminal  Company,  in  spite  of 
a  tremendous  increase  in  motor  vehicle  registrations. 
As  approximately  two-thirds  of  the  car-miles  are  oper- 
ated by  one-man  cars,  this  is  another  demonstration  of 
what  can  be  accomplished  with  cars  of  this  type.  The 
purchase  of  safety  cars  of  both  the  Birney  and  Peter 
Witt  types  has  played  an  important  part  in  this  record. 
Double-truck,  two-man  cars  have  also  been  rebuilt  for 
one-man  operation  in  the  shops  of  the  company.  A 
comprehensive  program  of  track  rehabilitation  and  regu- 
lar maintenance  has  been  carried  on  and  equipment  is 
consistentlv  maintained. 

It  is  a  notable  fact  that  this  achievement  is  not  the 
result  of  specific  safety  campaigns  so  much  as  it  is  the 
result  of  care  shown  in  selecting  and  training  operators. 
Constant  vigilance  is  exercised  by  the  management  and 
drastic  action  follows  when  there  is  a  violation  of  rules. 


Electric  Railway  Journal — August,  1931 
413 


Results  of  Wear  on  Open-Point  Mates  in  Cleveland 


1.  Cast-steel,  keyed-in,  hard-center  mate 
which  was  placed  in  service  in  Cleveland 
April  27,  1914,  the  photograph  being  taken 
Feb.  2,  1931.  This  mate  is  designed  with 
the  long  floor  tapers,  which  practice  has 
been  discontinued.  During  the  time  it  has 
been  in  service,  the  operation  over  the 
straight  run  has  been  practically  negligible, 
being  limited  to  occasional  work  train  oper- 
ation or  relatively  infrequent  emergency 
rerouting.    As  nearly  as. can  be  determined. 


the  curved  run  has  carried  approximately 
4,525,000  wheel  passes,  while  that  over  the 
straight  run  has  only  been  about  20,000 
wheel  passes.  It  has  never  been  welded 
and,  so  far  as  can  be  determined,  has 
never  been  ground. 

2.  Mate  with  present  standard  floor 
depths  and  tapers.  This  was  installed  on 
May  21,  1928,  the  photograph  being  dated 
Jan.  22,  1931.  At  the  latter  date,  the 
straight    run    had    carried    approximately 


1,866,000  wheel  passes,  while  the  curved  run 
had  carried  only  about  7,800  wheel  passes. 
3.  Another  mate  in  the  same  layout  as 
that  shown  in  Fig.  2,  and  installed  at  the 
same  time,  but  where  there  has  been  a 
more  uniform  distribution  of  car  move- 
ments between  the  curved  and  straight 
runs.  In  this  instance  the  straight  run  has 
carried  about  548,000  wheel  passes,  while 
the  curved  run  has  carried  approximately 
342,000  wheel  passes 


Flange  and  Tread  Wear  on 
Open-Point  Mates 


By  H.  H.  GEORGE 

Superintendent  of  Way 
Cleveland  Railway 


PROBLEMS  of  maintenance  arising  from  flange 
and  tread  wear  on  open-point  mates  or  open-point 
switches  have  always  been  more  or  less  troublesome. 
The  problem  is  more  serious  where  car  movement  pre- 
dominates to  a  marked  extent  through  one  run  with  only 
occasional  operation  through  the  other.  If  such  occa- 
sional operation  is  confined  to  emergency  rerouting,  it 
quite  often  happens  that  grooves  worn  by  the  wheel 
flanges  in  the  mate  floor  have  progressed  to  the  point 
where  the  wheels  will  not  take  the  opposite  run,  in  which 
event  serious  delays  may  result. 

It  has  been  customary  to  provide  either  a  level  flange- 
bearing  floor  through  both  the  straight  and  curved  runs 
past  the  mate  point,  or  a  floor-level  in  the  straight  run 
only  slightly  below  the  flange-bearing  level  in  the  curved 


run,  easing  these  off  by  means  of  various  tapers  to 
the  full  groove  depth  in  each  direction.  There  has  been 
considerable  variation  in  the  distance  that  the  respective 
floor  levels  have  been  carried  in  each  direction  from  the 
mate  point  before  starting  to  taper  down  to  full  depth  of 
groove.  Every  street  railway  maintenance  engineer 
knows  that  where  the  original  design  provided  initial 
flange  bearing  through  both  curved  and  straight  runs, 
and  operation  predominates  through  the  straight  run,  it  is 
only  a  short  time  before  an  appreciable  groove  is  worn 
in  the  floor  of  this  run.  If  the  normal  maximum  traffic 
is  through  the  curved  run,  then  the  wear  is  in  the 
form  of  a  double  groove  in  the  mate  floor  in  the  curve, 
the  front-wheel  flange  cutting  a  groove  close  to  the  gage 
side   of   the   rail,    while   the    rear-wheel    flange   cuts   its 
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Results  of  Wear  on  Open-Point  Mates  in  Cleveland 


4.  Mate  at  another  location  in  Cleveland 
where  the  distribution  of  wheel  movements 
has  been  in  a  somewhat  different  ratio. 
This  mate  was  installed  on  May  14,  1929, 
the  photograph  showing  the  condition  as  of 
Jan.  25,  1931.  In  this  instance,  the  straight 
run  has  carried  approximately  1,850,000 
wheel  passes,  while  those  through  the 
curved  run  equal  about  785.000  wheel  passes. 


5.  A  20-ft.  equilateral  mate  where  the 
traffic  distribution  through  the  two  runs 
lias  been  practically  uniform.  This  mate 
was  installed  Sept.  30,  1918,  the  date  of  the 
pliotograph  being  Feb.  2,  1931.  The  right- 
hand  run  in  this  case  had  carried  about 
1,040,000  wheel  passes,  while  the  left-hand 
run  had  carried  about  1,200,000  wheel 
passes 


6.  Mate  under  traffic  confined  almost  en- 
tirely to  the  straight  run.  This  was  in- 
stalled Nov.  2,  1924,  the  photograph  being 
taken  on  Feb.  25,  1931.  During  this  time, 
the  straight  run  has  carried  approximately 
6,850,000  wheel  passes.  The  movements 
over  the  curved  run  have  been  limited  to 
an  occasional  work  train  or  a  rather  in- 
frequent emergency  rerouting 


_  -PH-SIp^ JTA°—i 


groove  close  to  the  guard 
side.  As  flange  wear  pro- 
gresses on  the  guard  side  of 
the  switch  tongue  opposite 
the  mate,  the  rear  wheel 
flange  will  gradually  tend  to 
wear  down  the  ridge  between 
the  two  grooves,  while  the 
front  wheel  flange  will  grad- 
ually widen  the  groove  next 
to  the  gage.  The  character- 
istic wear  will,  of  course, 
vary  with  the  wheel  contours 
and  diameters,  as  well  as  with 
the  varying  relation  between 
the  track  gage  and  truck 
wheelbase,  but  the  condition 
described  will  be  found  in  a 
modified  form  in  every  in- 
stance where  the  operation  is 
of  the  kind  mentioned. 

As  flange  wear  develops  in  the  floor  leading  to  the 
curved  run,  flange  bearing  finally  disappears  entirely  and 
tread  bearing  comes  into  play,  with  the  wheel  treads 
gradually  cutting  into  the  top  of  the  mate  as  the  width 
of  tread  bearing  is  gradually  decreased  .by  reason  of  the 
wheels  moving  over  into  the  curve.  On  some  properties, 
an  attempt  has  been  made  to  improve  conditions  by  mak- 
ing the  mates  flange-bearing  through  the  curved  run  only. 
Various  means  are  used  to  accomplish  this,  dififering 
principally  in  the  distance  ahead  of  and  back  of  the  mate 
point  that  the  flange  bearing  is  continued,  and  also  as  to 
the  taper  used  to  run  off  this  flange  bearing  area. 


Wear  profiles  of  various  sections  through  mate  with  long 
floor  tapers  shown  in  Fig.  1 


A  number  of  years  ago, 
the  Cleveland  Railway  began 
some  experiments  with  a 
mate  design  where  flange 
bearing  was  provided  in  the 
curved  run  only.  This  flange 
bearing  was  curved  well 
ahead  of  the  mate  point,  and 
was  tapered  off  to  meet  the 
floor  level  in  the  straight 
run  by  means  of  a  long 
taper,  which  brought  the  two 
floor  levels  together  well  out 
in  the  straight  run.  While 
this  was  an  improvement 
over  the  old  practice  of 
flange  bearing  in  both  runs, 
it  was  still  found  that,  when 
the  heaviest  traffic  followed 
the  straight  run  and  head 
wear  progressed,  it  was  only 
a  short  time  before  a  groove  began  to  develop  in  the 
straight  run  floor,  and  that  grinding  or  welding  had 
to  be  resorted  to  in  order  to  operate  through  the  curve. 
Where  the  heaviest  traffic  was  through  the  curve,  the 
double  groove  previously  referred  to  made  its  appear- 
ance much  sooner,  and  because  the  two  floor  levels  came 
together  well  out  towards  the  straight  run,  car  operation 
through  the  opposite  run  was  aflfected  much  sooner.  It 
was  recognized  that  this  feature  of  the  mate  design  was 
responsible  for  the  rapid  flange  wear. 

After  a  thorough  trial  of  this  design,  it  was  decided  to 
carry    the    experiment    still    farther    by    shortening    the 
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length  of  the  level  floor  in  the  curved  side  ahead  of  the 
mate  point  and  also  by  appreciably  shortening  the  dis- 
tance in  which  this  flange-bearing  floor  level  was  tapered 
down  to  the  level  of  the  floor  in  the  straight  run.  The 
level  in  the  mate  floor  in  the  curved  side  was  ended  oppo- 
site the  |-in.  point,  the  depth  of  groove  in  the  raised 
floor  section  of  the  curve  being  ^  in.  or  |  in.  less  than 
the  flange  depth.  From  the  |-in.  mate  point,  this  flange 
bearing  in  the  curve  was  tapered  down  to  the  1^-in. 
depth  of  floor  in  the  straight  in  a  distance  of  5^  in. 
The  li^r-in.  floor  depth  in  the  straight  was  determined  by 
adding  -f^  in.  to  the  |-in.  depth  of  the  interurban  flanges. 
The  flange  bearing  level  in  the  curved  run  was  continued 
back  of  the  mate  point  for  a  distance  of  19^  in.,  and  was 


then  tapered  down  to  the  H-in.  groove  depth  of  the  rail 
section  in  a  distance  of  3  ft.  The  It^-Jn.  depth  in  the 
straight  run  was  continued  for  a  distance  of  17  in.  ahead 
of  the  point  where  the  taper  from  the  curved  run  ended, 
and  this  was  then  tapered  off  to  the  l^-in.  groove  depth 
of  the  rail  section  in  a  distance  of  15  in. 

This  design  is  proving  very  satisfactory.  In  no  case 
has  it  been  found  necessary  either  to  weld  or  grind  any 
of  these  mates  during  their  period  of  service.  A  care- 
ful inspection  in  the  field  shows  that  we  could  either 
reverse  the  direction  of  operation  or  could  cliange  the 
operation  to  the  opposite  run  without  the  slightest  risk 
of  derailment  and  without  the  necessity  for  any  weld- 
ing or  grinding. 


Mercury  Rectifier  Substation  Operates 

on  25  or  60  Cycles 


By  R.  D.  BRACKETT 

Transportation    Engineering    Department 
General  Electric  Company 


VERSATILITY  of  the  mercury  vapor  rectifier  is 
seen  in  its  adoption  by  the  Eastern  Massachusetts 
Street  Railway  for  use  on  either  a  25-cycle  or  a 
60-cycle  alternating-current  circuit  in  its  Fall  River  sub- 
station. The  installation  is  unusual  in  that  power  may 
be  furnished  either  from  the  13,200- volt  25-cycle  system 
of  the  railway  or  from  the  22,900-volt,  60-cycle  system 
of  the  Fall  River  Electric  Light  Company.  The  rectifier 
operates  equally  well  on  either  frequency,  and  the  trans- 
formers were  designed  to  give  successful  service  on 
either  frequency  at  about  the  same  cost  as  standard 
25-cycle  transformers.  In  the  present  instance,  the 
numerical  relation  existing  between  the  two  voltages 
made  it  possible  to  transfer  quickly  from  25  cycles  to  60 
cycles  by  disconnecting  the  high-voltage  winding  of  the 
main  transformer  and  changing  from  a  delta  to  a 
Y  connection.  Since  the  control  power  frequency  is 
also  changed,  some  of  the  rectifier  auxiliaries  must  be 
changed  over  by  a  double-throw  lever  switch  in  the 
control  circuit.  Each  of  the  three  rectifier  equipments 
forms  a  complete  independent  unit,  consisting  of  the 
rectifier  tank  and  auxiliaries,  main  transformer,  inter- 
phase transformer  and  manual  switchgear  equipment. 
The  main  connections  are  shown  in  the  diagram.  The 
substation  installation  also  includes  a  bake-out  trans- 
former, bake-out  resistor,  resonant  shunt,  direct-current 
negative  reactor  and  25-cycle  and  60-cycle  single-phase 
auxiliarly  power  transformers  as  part  of  the  rectifier 
equipment. 

The  three  mercury  arc  rectifiers  are  each  rated  1,000 
kw.  at  600  volts.  They  are  General  Electric  Type  RDW' 
twelve-anode  tanks.  They  are  of  standard  construction, 
and  carry  the  standard  railway  load  guarantees  of  150 
per  cent  load  for  two  hours  followed  by  200  per  cent 
load  for  one  minute.  Direct-current  excitation  for  each 
rectifier  is  furnished  by  a  60-volt,  ^  kw.,  d.c.  generator 
direct  connected  to  both  a  25-cycle  and  a  60-cycle,  220- 


volt  single-phase  motor.  The  rotary  vacuum  pump  also 
has  two  separate  motors. 

Main  and  interphase  transformers  for  each  rectifier 
are  of  the  oil-immersed,  self-cooled  outdoor  typ)e.  The 
main  transformers  are  each  rated  1.065  kva.  nominal, 
13,200/22,860  volts.  Both  ends  of  each  phase  of  the 
high-voltage  winding  are  brought  out  so  that  either  delta 
or  Y  connection  may  be  made  at  will.  Four  taps 
approximately  2^  per  cent  below  normal  for  full  kva. 
capacity  with  ratio  adjusters  are  provided  in  the  high- 
tension  winding.  There  are  four  low-voltage  windings, 
each  of  one-fourth  capacity,  arranged  quadruple  zig-zag 
for  twelve-phase  connection  to  the  main  anodes.  The 
four  neutrals  are  brought  out  for  connection  to  the  inter- 
phase transformer. 

TTie  resonant  shunt  consists  of  six  resonant  circuits 
tuned  to  trap  the  interfering  harmonic  frequencies.  Each 
of  these  circuits  is  made  up  of  an  inductance  in  series 
with  a  capacitor,  connected  between  the  positive  bus  and 
the  negative  bus  on  the  rail  side  of  the  d.c.  negative 
reactor.  Since  the  rectifiers  operate  on  25  or  60  cycles, 
three  of  these  tuned  circuits  are  provided  for  each.  For 
25  cycles  they  are  tuned  for  300,  600  and  750  cycles, 
or  the  twelfth,  24th  and  30th  harmonics,  and  for  60 
cycles  they  are  tuned  for  360,  720  and  1,080  cycles,  or 
the  sixth,  twelfth  and  eighteenth  harmonics.  By  proper 
design  of  the  six  inductance  coils  it  is  fKjssible  to  use  the 
same  set  of  capacitors  on  either  frequency,  so  the  change- 
over may  be  made  with  a  triple-pole  double-throw  lever 
switch. 

The  three  d.c.  rectifier  switchboard  panels  are  standard, 
as  are  the  d.c.  feeder  panels.  The  auxiliary  control 
equipment  for  each  rectifier  is  located  on  the  a.c.  and 
d.c.  auxiliary  panels.  The  switchgear  equipment  is  for 
manual  operation,  although  there  is  provision  for  auto- 
matic control  of  the  anode  heaters  after  the  control 
switch  is  closed  and  the  rectifier  is  in  operation,  and 
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22,900  yolfs,  60  cycles 


^^ 


13.200  Volfs,2S cycles 
Main  oil  circuif-hreoMers 


£  Breakers 
25  cycles 


Positive 
Comparatively  simple  connections  make  it  possible  to  operate  the 
Fall  River  substation  at  either  25  cycles  or  60  cycles 

for  automatic  control  of  the  rotary  oil-seal  vacuum  pump 
by  means  of  the  vacuum  regulating  equipment.  Special 
equipment  on  these  panels  includes  25 -cycle  and  60- 
cycle  underload  relays  to  control  the  anode  heaters, 
25-cycle  and  60-cycle  auxiliary  anode  heater  contactors, 
and  25-cycle  and  60-cycle  auxiliary  contactors  for  the 
rotary  vacuum  pump  motors. 

A  separate  control  transfer  panel  carries  a  four-f)ole 
double-throw  lever  switch  and  four  fusible  cutouts.     In 


one  position  this  switch  connects  the  220-volt  side  of  the 
13,200-volt,  25-kva.,  25-cycle,  single-phase  auxiliary" 
transformer  through  fuses  to  the  25-cycle  or  60-cycle 
common  control  bus  and  the  25-cycle  control  bus.  In 
the  other  position  it  connects  the  220-volt  side  of  the 
22,900-volt,  25-kva.,  60-cycle,  single-phase  auxiliary 
transformer  through  fuses  to  the  25-cycle  or  60-cycle 
common  control  bus  and  the  60-cycle  control  bus. 

Three  60-cycle  and  three  25-cycle  a.c.  transformer 
and  rectifier  panels  are  located  alternately  beginning  at 
the  left  end  in  the  steel  a.c.  switchboard.  Upon  each 
are  mounted  ammeters,  watt-hour  meters,  overload  relays 
and  twin  pull-button  control  switch. 

Since  the  60-cycle  system  has  a  grounded  neutral  there 
are  three  overload  relays  for  the  60-cycle  panels.  The 
25-cycle  system  is  not  grounded,  so  there  are  only  two 
overload  relays. 

Each  of  the  rectifier  equipments  has  four  oil  circuit 
breakers,  consisting  of  a  25-cycle  and  a  60-cycle  motor- 
operated  main  breaker  and  two  solenoid-operated  non- 
automatic  breakers  for  changing  connections.  These 
breakers  are  electrically  interlocked  so  that  when  one  set 
of  circuits  is  closed  it  is  impossible  to  close  the  other. 

Manual  control  of  these  rectifier  equipments  is  made 
simple  by  means  of  the  different  control  buses.  In 
addition  to  the  125-voIt,  d.c.  control  bus  from  the  sta- 
tion battery,  three  separate  220-volt  a.c.  control  buses 
are  provided,  only  two  of  which  are  used  at  one  time. 
One  of  these  is  a  common  25-cycle  or  60-cycle  control 
bus  used  on  either  frequency  to  supply  power  through 
insulating  transformers  to  the  mercury  condensation 
vacuum  pump  heaters  and  to  the  anode  heaters.  The 
25-cycle  control  bus  supplies  power  to  the  25-cycle  motor 
of  the  rotary  vacuum  pump,  the  25-cycle  motor  of  the 
arc-striking  set,  and  the  25-cycle  tungar  rectifier  used 
for  charging  the  small  6-volt  storage  battery  which 
furnishes  excitation  for  the  thermal  vacuum  gage.  The 
60-cycle  bus  supplies  a  similar  set  of  devices. 

The  main  advantages  of  rectifiers  over  synchronous 
converters  for  this  substation  are  their  adaptability  to 
operation  on  either  25  or  60  cycles,  higher  over-all  effi- 
ciencies at  the  lighter  loads,  and  no  noise  or  vibration. 


Standard  mercury  vapor  rectifiers  are  used  without  modification 
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Erection  of  modern  rail- 
way shops  marks  a 
step  in  the  industrial 
progress  of  the  Bra- 
zilian  capital 


JNCW  ohOpS  for  Rio  de  Janeiro 


REPAIR  and  maintenance  of  cars  and  buses,  and  the 
repair  and  maintenance  of  heavy  machinery.  s;en- 
-erators  and  transformers,  as  well  as  the  manufac- 
ture of  many  parts  of  equipment  and  supplies  used  by 
the  Rio  de  Janeiro  Tramway,  Light  &  Power  Company, 
Ltd.,  and  its  associated  companies  have  been  centralized 
in  an  extensive  new  plant.  The  company  controls  and 
operates  the  public  utilities  in  Rio  de  Janeiro,  including 
the  street  railway,  bus  system,  lighting,  power,  gas  and 
telephone  services.  The  new-  plant,  completed  in  1930. 
was  built  on  35  acres  of  land.  It  was  i)lanned  for  effi- 
cient production  methods  and  equipped  with  modern 
machinery  to  meet  the  demands  of  the  extensive  opera- 
tions of  the  company  and  to  provide  amply  for  future 
growth.  The  stores  department,  which  previously  oper- 
ated at  six  locations,  will  also  be  centralized  w-ith  its 
general  offices  at  this  new  plant. 

The  new  shops  were  designed  and  constructed  by 
Dwight  P.  Robinson  &  Company  of  Brazil.  Inc.,  a 
division  of  United  Engineers  &  Constructors,  Inc.,  after 
a  careful  study,  made  in  co-operation  with  the  company 
officials,  of  possible  operating  economies  which  could  be 
obtained  by  centralization  of  activities.  The  requirements 
of  the  new  shops  were  outlined  as  follows : 

1.  Maintenance  of  1.000  cars 

2.  Maintenance  of  200  buses 

3.  Construction  of  new  steel  cars  and  buses 

4.  Repair  and  maintenance  of  heavy  machinery,  generators, 
motors,  transformers  and  an  exclusive  variety  of  equipment 


Maintenance  and  manufacturing  activities 
have  been  grouped  in  one  extensive  plant. 
Lay-out  developed  to  co-ordinate  activ- 
ities and  to  secure  all  possible  economies 


5.  Manufacture  of  equipment  aiJ  supp'ics  usei  by  the  asso- 
ciated companies 

6.  A  complete  mechanical  and  testing  laboratory 

7.  Centralization  of  the  general  stores  and  stores  offices  in 
close  contact  with  the  new  shop:'. 

In  the  layout  of  the  new  .shops,  including  the  grouping 
of  buildings,  locating  the  various  de])artments  in  each 
building  and  the  arrangement  of  machine  tools  .ind 
mechanical  equipment,  every  possible  advantage  was 
taken  to  ai>ply  the  principles  of  modern  production 
methods  to  the  maintenance  and  construction  of  cars  and 
buses,  and  the  manufacture  of  a  great  variety  of  parts 
and  supplies.  Studies  of  the  flow  of  work  throughout 
the  plant  were  made,  and  particular  attention  was  given 
to  the  grouping  of  buildings  and  departments  so  that  all 
work  in  process  would  move  progressively  and  rapidly 
from  one  operation  to  the  next  with  a  minimum  of 
interference,  cross  routing  or  back  tracking. 

The  machine  tools  and  mechanical  equipment  through- 
out the  plant  consist  of  approximately  700  items,  of 
which  475  are  new  equipment.  All  new  machine  tools 
are   individually   motor   driven,   and   embodv   the   latest 
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The  layout  of  buildings 
lends  itself  to  a  prop- 
erly co-ordinated  system 
of   production  control 


Planned  and  Equipped  to 


Reduce  Costs 


improvements  and  time-saving  devices.  The  grouping 
of  the  machine  tools  was  determined  hy  the  character  of 
the  work.  Where  processes  are  continuous,  the  tools 
are  arranged  in  a  continuous  line ;  where  the  work  is 
varied,  as  in  the  general  machine  shop,  machine  tools 
are   grouped    hy    kinds,    such    as    lathes,    drills,    milling 


Machine  shop  for  car  and  bus  repairs.    On  the  mezzanine  floor  is  the  sheet  metal  shop 


machines,  etc.  Ample  space  has  heen  made  available 
for  additional  tools  of  like  kind  in  their  respective 
grou])s. 

Careful  consideration  was  given  to  the  movement  and 
handling  of  raw  material  and  work  in  process.  Service 
tracks  reach  all  parts  of  the  yard  and  extend  into  several 
departments.  Siding  connections 
with  narrow  and  standard-gage  steam 
railroads  are  provided  for  the  stores 
department  and  the  log  storage  yard. 
Several  de])artments  are  equipped 
with  overhead  cranes,  jib  cranes  or 
monorails.  A  fleet  of  storage  battery 
lift  trucks  is  used  for  the  movement 
of  material  throughout  the  plant ; 
these  are  supplemented  by  hand-lift 
trucks  for  handling  work  in  process. 
All  departments  have  spacious  aisles 
to  permit  rapid  and  easy  handling  of 
material  in  or  through  the  depart- 
ments. All  buildings  of  the  plant  are 
connected  hy  concrete-paved  road- 
ways. 

The   buildings   were   designed    for 
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Special  equipment  is  installed  in 
the  wood  mill  to  handle  the 
native   hard   woods 

At  right  —  The  non  -  ferrous 
foundry  has  three  200-lb.  elec- 
tric crucible  furnaces 


a  tropical  climate,  providing 
ample  ventilation  and  light, 
but  shutting  out  as  much  as 
possible  the  direct  rays  of  the 
sun.  This  was  accomplished 
by  the  use  of  saw-tooth  roof 
construction  on  the  one-story 
buildings,  with  vertical  glass 
facing  south  or  east.     Most 

of  the  shop  buildings  are  one  story  high,  with  structural- 
steel  frames.  The  inclosing  walls  consist  of  reinforced- 
concrete  base  walls  surmounted  by  brick  walls,  having 
stucco  on  the  outside  and  plaster  on  the  inside.  All 
floors  are  laid  on  a  base  of  reinforced  concrete.  The 
concrete  floor  bases  in  the  machine  shop,  truck  shop 
and  galvanizing  building  are  surfaced  with  treated  wood 
blocks  to  resist  the  heavy  wear  and  trucking  in  those 
departments.  In  the  saw  mill,  wood  mill,  car  erecting 
shop  and  wire  mill,  floors  are  surfaced  with  asphalt.  In 
all  other  departments,  the  floor  base  is  surfaced  with  a 
cement  finish. 

The  roofs  of  the  shop  buildings,  having  a  slope  of 
4^  in.  in  12  in.,  consist  of  precast  in- 
terlocking cement  tile  supported  di- 
rectly on  the  steel  purlins.  The  store- 
house, oil  storage,  pattern  storage, 
medical  building  and  gate  house  are 
of   reinforced   concrete  construction. 

Most  of  the  new  tools  are  driven 
by  individual  motors  on  a  220-440 
volt,  three-phase,  50-cycle  power 
circuit.  Group  drive  through  shaft- 
ing was  used  in  some  cases.  The 
machine  tools  in  the  old  shops  were 
driven  by  motors  on  a  220-volt,  three- 
phase,  50-cycle  power  circuit.  As  it 
was  planned  to  transfer  the  more 
modern  machine  tools  to  the  new 
shops,  a  study  was  made  of  the  rela- 
tive economy  of  220-volt  and  440- 


volt  operation.  The  use  of  440-volt  power  was  found 
to  be  lower  in  first  cost  and  more  economical.  It  was, 
therefore,  decided  to  adopt  440  volts  for  the  new  shops 
and  to  rewind  the  old  220-volt  motors  which  were  trans- 
ferred from  the  old  shops.  The  hazard  of  the  higher 
voltage  was  eliminated  by  grouping  the  control  equip- 
ment out  of  reach  of  the  machine  operators. 

Power  Supply  and  Distribution  for  Shops 

The  electrical  installation  consists  of  two  incoming 
6,000-volt  lines  and  four  outgoing  feeds  to  the  power 
and  lighting  transformers,  fire  pumps  and  high-tension 
testing  department.  The  main  switchboard  is  divided 
into  three  separate  sections,  one  for  6,000  volts,  one 

for  440  volts  and  one  for 
217-125  volts  for  lighting. 
The  high-tension  board  con- 
trolling the  duplicate  incom- 
ing 6,000-volt  lines  is  sepa- 
rated from  the  low-tension 
board  by  a  fireproof  wall. 
Both  the  incoming  6,000-volt 
feeders  and  the  low-tension 
feeds  are  lead-covered  and 
run  in  underground  ducts. 

The  high-tension  board  is 
equipped  with  heavy-duty 
oil  circuit  breakers  and  hand- 
operated  rear-mounted  dis- 
connecting switches.  The 
low-tension  power  and  light- 
ing boards  are  divided  into 
two  groups  facing  each  other. 
This  compact  arrangement 
permits  lining  up  the  switch- 
board with  the  bank  of  out- 
door transformers.  The  sub- 
station is  located  close  to  the 
load  center  of  the  group  of  shop  buildings. 

The  fire-pump  motors  take  tiieir  power  from  a  third 
independent  6,000-volt  overhead  feeder  which  does  not 
enter  the  shop.  This  power  is  stepped  down  to  440  volts 
through  step-down  transformers.  With  a  connected 
power  load  of  approximately  5,000  kva.,  the  new  load 
factor  was  estimated  to  be  30  per  cent  as  compared  to  the 
observed  load  factor  of  27  per  cent  in  the  old  shops. 
The  connected  lighting  load  is  800  kva.,  and  provision 
was  made  for  a  load  factor  of  75  per  cent.  The  entire 
electrical  installation  was  made  in  accordance  with  the 
National  Board  of  Fire  Underwriters'  electrical  code. 
Following    the    policy    of    the    company    to    provide 


All  machine  tools  in  the  wheel  and  axle  shop  are  served  by  jib  cranes  or  by  the 
large  overhead  crane 
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attractive  working  conditions  for  the  employees,  the 
equipment  of  the  plant  inckides  a  medical  dispensary  with 
a  first-aid  room  and  a  doctor  in  attendance,  who  also 
prescribes  for  the  families  of  the  employees.  Cafeterias 
with  complete  kitchen  equipment  were  installed  for 
furnishing  luncheons  at  low  cost  to  the  workmen.  The 
locker  rooms  are  equipped  with  individual  lockers  of 
precast  reinforced-concrete  slabs.  Circular  wash  foim- 
tains  and  shower  baths  have  been  placed  in  all  buildings. 
Washrooms,  toilets  and  drinking  fountains  are  placed  at 
locations  easily  accessible  from  all  parts  of  the  shop. 
Floors  and  walls  of  the  locker  rooms  are  finished  in  tile 
so  that  they  may  be  cleaned  readily  as  an  aid  to 
sanitation. 

Routing  Work  in  Car  Maintenance  and  Repair 

In  car  repairs  and  scheduled  overhauling,  cars  enter 
the  truck  shop  by  way  of  the  transfer  table,  where  the 
car  bodies  are  raised  by  hoists  and  the  trucks  removed 
directly  to  the  truck  repair  stand.  The  car  bodies  are 
then  lowered  on 
dummy  trucks  and 
pass  across  the 
transfer  table  to  the 
car  repair  shop  for 
body  repairing. 
From  there,  the 
cars  are  taken  to 
the  paint  shop  for 
cleaning  and  paint- 
ing, and  are  re- 
turned to  the  truck 
shop,  where  they 
are  placed  on  the 
repaired  trucks. 
The  truck  shop  is 
two  bays  wide,  hav- 
ing sixteen  tracks 
in  the  first,  or  out- 
side, bay.  Five  of 
these  tracks  are 
equipped  with  car 
body  hoists.     The 

floor  in  this  section  is  18  in.  below  the  top  of  the  track 
rails  to  permit  easy  access  to  the  equijjment  under  car 
bodies.  Four  tracks  are  equipped  with  drop  pits,  and 
one  with  a  car  body  straightener.  A  sandblast  room 
is  located  in  one  corner  of  the  truck  shop. 

Trucks  removed  from  the  car  pass  into  the  second  bay. 
where  they  are  placed  on  stripping  stands  by  a  10-ton 
crane.  Stripping  is  done  by  jib  cranes  with  electric 
hoists.  The  motors  are  removed  and  passed  to  the 
motor-overhauling  section.  Mounted  wheels  pass  through 
the  wheel  and  axle  shop,  closely  adjacent  to  the  strip- 
ping stand,  where  all  wheel  and  axle  work  is  done. 
Trucks  are  cleaned  and  dip-painted  in  tanks  located  near 
the  stripping  stand. 

Wheels  with  badly  worn  flanges  pass  to  the  welding 
section  of  the  smith  shop,  where  the  flanges  are  built 
up  by  automatic  electric  welding  machines.  Badly  worn 
journals  are  similarly  built  up.  The  parts  are  then 
annealed  in  a  car-type  annealing  furnace  and  returned 
to  the  wheel  shop  for  machining.  Worn  or  damaged 
miscellaneous  car  and  truck  parts  are  repaired  in  the 
welding  shop,  which  is  equipped  for  both  oxy-acetylene 
and  electric  welding. 

Air-brake  equipment  is  removed  from  cars  in  the  truck 
shop  and  transported  to  the  air-brake  overhaul  depart- 


Five   tracks  in   the  truck  shop  are  equipped  with  car  body  hoists 


ment.  where  air  compressors,  cylinders,  valves,  etc..  are 
reconditioned  and  tested  and  then  returned  to  the  truck 
shop.  The  equipment  and  facilities  in  both  the  air  com- 
pressor overhaul  section  and  the  air-brake  department 
are  arranged  in  a  straight  line  for  progressive  operation. 
The  wheel  and  axle  shop  is  equipped  with  two  wheel 
lathes,  two  journal-truing  lathes,  two  wheel  borers, 
an  electric  tire  heater,  two  wheel  presses,  an  axle 
centering  machine,  an  axle  straightener,  two  Lo-Swing 
axle  lathes  with  multiple  tools  cutting  simultaneously, 
an  axle  grinder  and  a  wheel  grinder.  All  of  the  above 
equipment  is  of  the  heavy-duty,  high-production  type, 
arranged  for  a  minimum  handling  of  material  between 
operations.  All  tools  are  served  by  jib  cranes  or  an 
overhead  crane. 

The  motor  overhaul  section  is  equipped  with  facilities 
for  overhauling  and  testing  motors.  Housings  are 
removed  from  the  motor  frames  and  pass  to  the  bearing 
press  where  the  bearings  are  removed.  The  armatures 
pass  directly  to  the  armature  overhaul   section   of   the 

electrical  repair 
shop,  where  they 
pass  progressively 
through  the  follow- 
i  n  g  operations : 
cleaning,  stripping, 
rewinding,  banding, 
baking,  commutator 
turning,  smoothing 
and  slotting.  The 
armature  baking 
ovens,  which  are 
of  the  latest  type 
with  full  automatic 
heat  control,  are  in 
a  fireproof  room 
located  in  the  pro- 
duction lines.  In 
this  room  are  also 
located  the  coil- 
impregnating  tanks 
and  the  varnish 
tanks  for  dipping 
armatures.  Armatures  when  rewound  are  returned  to 
the  motor  overhaul  section  where  they  are  assembled 
and  put  on  test.  The  coil  winding  department  supplies 
new  armatures  and  field  coils  when  needed,  and  repairs 
controllers,  circuit  breakers,  switches,  brush  holders  and 
other  items  of  electrical  equipment. 

All  machine  work  for  car  repair  is  done  in  the  south 
end  of  the  light  machine  bay,  adjacent  to  the  truck  shop. 
This  department  is  fully  equipped  with  suitable  machine 
tools  and  assembly  benches.  A  well-equipped  sheet  metal 
shop  is  located  on  the  mezzanine  floor  in  the  light 
machine  bay.  On  this  floor  are  also  located  the  trolley 
bow  repairs,  fare  register  and  coin  box  sections. 

When  car  bodies  are  delivered  to  the  car  repair  shops, 
the  controllers  and  other  items  of  electrical  equipment, 
fare  registers,  curtains  and  trolley  bows  are  removed 
from  the  cars  and  delivered  to  their  respective  depart- 
ments for  replacements  or  repairs.  Car  body  repairs 
are  expedited  by  keeping  reasonable  stocks  of  standard 
wood  body  parts,  storage  for  which  has  been  provided 
in  the  car  body  shop.  Parts  not  carried  in  stock  are 
quickly  obtainable  from  the  wood  mill.  The  curtain  and 
upholstery  shop  is  located  on  a  mezzanine  in  the  wood 
mill. 

When  body  repairs  are  completed,  the  cars  are  trans- 
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ferred  to  the  jmint  shop,  which  is  equi])pecl  for  either 
brush  or  spray  painting.  All  cars,  however,  are  brush 
painted  as  they  are  of  the  cross-bench  open  type.  Buses 
are  spray  painted  with  Duco  in  a  room  equipped  with 
the  latest  ventilation  system.  Spray  booths  are  provided 
for  painting  miscellaneous  parts  of  cars  and  buses. 
Paints  are  stored  and  mixed  in  a  separate  building  adja- 
cent to  the  paint  shop. 

The  company  operates  approximately  200  buses, 
including  single  and  double-deck  types.  While  the 
buses  are  maintained  at  the  company's  main  garage,  the 
manufacture  of  replacement  parts  and  repairs  to  various 
units  are  done  at  the  new  shops.  Part  of  the  output 
of  the  general  machine  shop  is  for  motor,  transmission, 
drive  and  other  miscellaneous  bus  parts.  Included  in  the 
equipment  for  doing  this  work  are  milling  machines, 
broaching  machines,  gear  bobbers,  automatic  turret  lathes, 
etc.  The  electrical  repair  shop  does  all  the  repair  work 
for  the  starting,  lighting  and  ignition  system.  The  sheet- 
metal  shop  supplies  miscellaneous  body  parts ;  this 
department  is  equip])ed  with  special  tools  for  automobile 
and  bus  body  work,  including  a  Crown  rolling  machine 
for  forming  bus  fenders.  The  forge  shop,  foundry  and 
electroplating  departments  also  devote  a  portion  of  their 
activities  to  the  maintenance  and  repair  of  Ijuses. 

The  saw  mill  supplies  lumber  for  the  shop  and  for 
other  requirements  of  the  system.  Logs  are  received  in 
the  log  yard  either  by  truck,  steam  railroad  or  service 
cars.  They  are  unloaded  and  stored  by  overhead  cranes 
which,  in  turn,  deliver  them  to  the  handsaws.  Finished 
lumber  from  the  saw  mill  passes  either  to  the  lumber 
storage  .shed  or  to  the  wood  mill.  Dry  kilns  are  provided 
for  drying  lumber.  The  lumber  destined  for  outside 
use  is  loaded  directly  from  the  saw  mill  or  lumber  stor- 
age shed  into  trucks  or  cars  for  delivery. 

The  wood  mill  is  equipped  with  the  latest  type  of 
machinery,  specially  selected  for  working  the  native  bard 
woods.  Shavings,  sawdust  and  wood  refuse  from  the 
wood  mill  and  saw  mill  are  collected  by  an  exhauster 
system  and  used  as  fuel  in  furnishing  steam  to  the  dry 
kiln  and  for  other  shop  uses. 

Close  by  the  machine  shop,  but  in  a  se])arate  section 
of  the  building,  is  the  forge  and  steel  shop,  which, 
in  addition  to  equipment  for  maintenance  work,  is 
equipped  with  bolt,  nut,  rivet  and  nail  making  machinery. 
Heat-treating  and  annealing  furnaces  are  used  in  the 
manufacture  of  car  and  bus  springs  and  the  heat  treat- 
ment of  sjiecial  steels  for  miscellaneous  parts.  This  shop 
is  equipped  to  fabricate  steel  underframes  and  super- 
structures for  new  cars.     The  shop  also  fabricates  parts 


for  steel  transmission  towers,  and  other  miscellaneous 
structural  steel  work. 

In  the  layout  of  the  machine  shop,  an  effort  was  made 
to  segregate  maintenance  and  manufacturing  activities ; 
the  maintenance  work  is  confined  to  the  south  end  close 
to  the  truck  shop,  while  manufacturing  work  occupies 
the  north  end.  The  machine  shop  is  divided  into  bays 
for  light  and  heavy  work.  The  bay  devoted  to  the  heavy 
work  is  served  by  a  30-ton  crane,  while  the  other  bays 
devoted  to  lighter  work  are  served  by  5-ton  cranes. 

The  foundry  department  is  divided  into  two  sections, 
one  for  iron  castings  and  the  other  for  non-ferrous  cast- 
ings. The  output  of  the  iron  foundry  ranges  from 
brakeshoes  to  machine  castings,  and,  at  times,  includes 
ornamental  iron  work  such  as  street  light  posts.  The 
equipment  includes  one  No,  6  and  one  No.  3  cupola 
with  positive  pressure  blowers,  sand-mixing  equipment, 
molding  machines,  sandblast  cleaning  equipment  and  a 
complete  core-room  equipment. 

The  brass  foundry  is  called  upon  for  brass,  bronze 
and  aluminum  castings  of  different  compositions,  for  car 
and  bus,  and  machine  and  electrical  purix)ses.  The 
equipment  in  the  brass  foundry  includes  three  200-lb. 
electric  crucible  furnaces,  molding  machines  and  acces- 
sory equipment. 

Transformers  and  alternating-current  electric  equip- 
ment are  repaired  in  the  opposite  end  of  the  shop  in 
which  the  car  maintenance  work  is  done.  Transformers 
to  be  repaired  enter  the  north  end  of  the  heavy  machine 
shop  on  cars,  where  they  are  handled  by  a  30-ton  over- 
head crane.  The  old  oil  is  drained  before  the  trans- 
formers are  repaired,  and  dried  in  electrically  heated 
ovens.  After  testing,  the  transformers  are  refilled  with 
oil  and  returned  to  service.  The  old  oil  is  piped  to  the 
oil  purification  building.  The  purified  oil  is  pumped 
directly  from  the  oil  storage  building  to  the  test  stand 
in  the  repair  shop. 

The  stores  department,  which  is  separated  from  the 
shop  buildings  by  a  fence,  replaces  the  several  stores 
previously  located  in  different  parts  of  the  city,  and 
brings  them  together  with  the  general  offices  of  the  stores 
department.  It  has  siding  connections  with  steam  rail- 
roads and  with  the  tramway  tracks.  The  stores  depart- 
ment presents  a  different  ])roblem  from  that  encoun- 
tered in  the  United  States  as  the  distance  from  manu- 
facturing centers  makes  it  necessary  to  carry  larger 
inventories  and  more  complete  lines  of  stock.  In  this 
respect,  the  location  at  the  sho])s  is  a  desirable  feature,  as 
many  of  the  parts  manufactured  there  pass  directly  to 
the  stores  de])artment. 


Small  Capacity 
Bus  Used  at 
Omaha 


For  service  where  traffic  is  ex- 
tremely light  the  Omaha  & 
Council  Bluffs  Street  Railway  is 
using  this  small-capacity  Ford 
bus.  It  has  seats  for  sixteen  pas- 
sengers and  will  carry  30  in  rush 
hours.  Operation  was  commenced 
Feb.   1  of  this  year. 
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Trend  of  REVENUES  and  EXPENSES 


Increase  Operating    Increase 

Operating        or  Expenses  or 

Revenue   Decrease  and  Taxes   Decrease 
$          Percent*  $  Per  Cent* 


Boston  Elerated  Railway, 

June  1930 2,550.775 

J'lly 2,371,152 

Aug 2,280,322 

Sept 2,470,918 

Oct. 2,811,399 

Not 2,579,899 

Deo 2,850,330 

Jan.,  1931 2,840,159 

Feb 2,534,828 

Mar 2,769,564 

Apr 2,616,188 

May 2,579,265 

June 2,415,179 


Boston 

S.9S 
5.0i 
7.81 
3. 78 
i-Oi 
lO.Si 
8. go 
84-1 
8.SS 
7.80 
7.00 
8.70 


,  Mass. 

1,937,134 
2,108,071 
2,113,183 
2,091,718 
2,157,474 
2,066,206 
2,178,896 
2,082,456 
1,952,032 
2,019,081 
1,909,176 
1,993,753 
2,073,560 


S.05 
0.61 
1.55 
0.52 
/.«9 
t.56 
2.24 

e.is 

5.28 
i.9S 
7.93 
i.36 
7.04 


June,  1930       .  5,070,028  21.64 

July 5,003,577  2.86 

Aug 4,727,623  i.S9 

Sept 4,834,251  e.i9 

Oct 5,036,775  1.58 

Nov 4,769,083  137 

Dec 5,065,484  1..56 

Jan.,  1931 4,852,706  5.i8 

Feb 4,453,655  3.79 

Mar 5,028,562  t.56 

Apr 4,969,481  e.09 

May 5,056,779  3.31 

June 4,983,112  1.71 


Brooklyn  &  Queens  Transit  System, 

June,  1930       .  1,968,238  2.il 

July 1,917,118  6.15 

Aug 1,827,238  6.i5 

Sopt 1,887,499  186 

Oct 1,922,388  5.20 

Nov 1,820,498  5.85 

Dec 1,920,463  HO 

Jan.,  1931 1,849,644  6.18 

Feb 1,704,677  3.98 

Mar 1,941,078  1.98 

Apr 1,911,878  1.S9 

May 1,980,118  2.50 

June 1,942,830  1.29 


3,591,743 
3,608,741 
3,558,841 
3,453,431 
3,572,553 
3,366,923 
3,546,963 
3,475,330 
3,159,903 
3,475,847 
3,458,940 
3,438,037 
3,466,384 

New  York, 

1,603,996 
1,603,893 
1,595,256 
1,564,271 
1,597,166 
1,522,735 
1,560,950 
1,541,235 
1,416,192 
1,602,862 
1,592,919 
1,585.293 
1,609,335 


21.59 
6.06 
6.6j 
i.52 
i.i2 
6.98 
i.25 
7.01 
5.96 
3.37 
3.35 
i.51 
3.i9 

N.  T. 

8.02 
7.10 
7.11 
5.65 
5.50 
7.5« 

e.ii 

7.58 
5.i0 
2.56 
3.11 
1.85 
0.34 


Capital  Traction  Company,  Washington,  D.  C. 


June,  1930 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


340,623 
306,527 
314,513 
327,713 
374,646 
346,054 
369,885 
347,491 
312,815 
344,191 
366,276 
362,502 
351,017 


5.25 
9.02 
3.i8 
7.06 
1.22 
2.70 
1.77 
3.06 
3.i7 
2.65 
2.39 
1.87 
3.05 


271,761 
272,490 
268,561 
268,066 
288,351 
273,481 
274,221 
280,514 
252,080 
270,962 
273,436 
281,344 
276,751 


3.80 
;.65 
i.09 
1.61 
1.1,8 
l.Si 
3.21 
3.30 
5.68 
3.86 
5.89 
1.61 
1.84 


i.i9 
7.10 
8.06 
i-iO 
7.35 
6.86 
9.89 
5.37 

e.oi 

5.31, 
0.36 
4.6i 
5.36 


Chicago  Surface  Lines,  Chicago,  III. 

June,  1930       .  4.766,687  6.89  3,835,838 

July 4,535,460  i0.05  3,807,075 

Aug 4,488,146  12.20  3,796,705 

Sept 4,568,564  9.50  3,789,472 

Oct 4,879,570  10.79  3,933,416 

Nov 4,537,647  13. i8  3,769,538 

Dec 4,846,000  8.09  3,984,572 

Jan.,  1931 4,576,133  12.65  3,825,964 

Feb 4,234,704  10.90  3.665,038 

Mar 4,584,224  i.S5  4,287,237 

Apr 4,759,624  f46  4,092,047 

May 4,541,847  9.,M  3,802,582 

June 4,348,896  8.76  3,629,943 

Department  of  Street  Railways,  Detroit,  Mich. 

June,  1930     ,.  1,787,953  18.50  1,511,572       H.i3 

July 1,549,503  27.1,1  1,452,871       H.20 

Aug 1,516,209  29.02  1,426,941       16.67 

Sept 1,510,161  26.36  1,436,175       12.59 

Oct 1,579,476  25.8i  1,458,238       H.91 

Nov 1,481,136  23.35  1,333,571       13.38 

Dec 1,610,179  22.59  1,440,503       21.67 

Jan.,  1931 1,550,656  28.5i  1,421,575       «0.95 

Feb 1.431,468  25.58  1,323,683       18.96 

Mar 1.696,308  16.58  1.415.021       18.68 

Apr 1,605,536  19.51  1,368,187       20.82 

May 1,531,767  22.1,2  1,306,654       18.75 

June 1.416,647  20.71  1,302,075      13.86 

Eastern  Massachusetts  Street  Railway,  Boston,  Mass. 


June,  1930 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


619,456 
617,220 
624,332 
612,237 
623,872 
590,856 
670,964 
700,961 
639.344 
685,614 
617,705 
629,827 
622,119 


'.64 
// 
iS 
12 

.1,8 
90 

.9-1 
6.'i 
62 

.63 
21 
H 
43 


435,292 
461,048 
444,429 
448.470 
467.773 
449.032 
516,913 
472.079 
434.904 
472,317 
434,716 
450,887 
447,131 


6.i3 
7.27 
10.33 
0.88 
i.92 
1.60 
1.71 
2.88 
2.83  , 
1.53 
2.59 
0.2.1 
2.72 


Increase 
Net  or 

Income  Decrease 
$»    Per  Cent* 


143,016 

167.529 
27i,728 

59,868 
221,188 

71,150 
235,950 
314,067 
142,339 
309,212 
275,740 
143,804 

99.815 


Brooklyn-Manhattan  Transit  System,  New  York,  N.  T. 


159,027 

1,1.888 

52,773 

51,711 

22,933 

4,890 

23,052 

12,759 

28,309 

133,347 

101,041 

75,494 

31,977 


28,672 

3,926 

28,399 

21,771 

15,811 

205 

20,841 

36,145 

33,058 

28,982 

9,906 

23,599 

5,090 


S6.S3 

i89.9i 

163.79 

200.31 

31.30 

77.85 

66.62 

30.66 

i8.27 

19.08 

1H5 

52. i7 

169.79 


776,745 
720,302 
465,144 
667,323 
758,817 
689,470 
814,788 
674,029 
583,468 
814,360 
804,235 
913,877 
870,919 


257,482 
203,433 
120,864 
2(3,728 
214,924 
187,822 
250,893 
197,355 
176,217 
227,472 
208,514 
286,334 
221,493 


40,884 
4,935 
16,103 
30,259 
58,638 
42,659 
67,651 
37,705 
30,521 
43,847 
65,123 
50,959 
45,841 


776,880 
649,307 
680,219 
713,323 
799,118 
712,177 
767,348 
718,129 
601.726 
557,167 
675.629 
724,514 


28.77 

18.55 

n.91 

6.20 

2.78 

2.34 

2.04 

5.80 

2.40 

i.l3 

0.25 

i.ei 

12.12 

18.78 

i.l5 

8.15 

2.66 

7.7i 

5.20 

6.06 

3.02 

2.58 

1.21 

6.86 

7.89 

1.3.98 

16.70 

78.13 

2.62 

6.78 

17.56 

11.06 

0.61 

5  11 

1.87 

i.OS 

12.93 

5.60 

12.14 


7.i8 
19.05 
15.82 
12.9i 
11.69 
20.77 
15.67 
21.00 
15. H 
15.05 
11.66 
12.88 


l,6.iS 

113.55 

119. i6 

115. iO 

91.71 

98. li 

77.93 

91. H 

117.91 

ll.OS 

27.10 

69.04 

121.99 


58.1,8 
91.22 
52.01 
70.76 
76.73 
97.62 
8i.02 
56.16 
60.86 
81.83 
78.96 
52.1  i 
8g.2i 


Increase 
Operating        or 
Revenue  Decrease 
$         Per  Cent* 


Operating  Increase  Increase 

Expenses  or  Net  or 

and  Taxes  Decrease    Income  Decrease 

$  Percent*        $»     Per  Cent* 


Fonda,  Johnstown  &  Gloversville  Railroad,  Gloversvllie,  N. 


June,  1930. 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


72,865 
60,907 
64,592 
72,267 
75,708 
72,024 


79,764 
74,018 
75,201 
70,660 
72,560 


15.19 
21.02 
18.82 
11.61 
17.80 
13.82 

'ii.Ys 

13.38 
7.83 
O.iS 


65,324 
64,134 
62,484 
63,549 
66,353 
66,314 

'  67,438 
62,239 
64,051 
62,685 
61,040 


25.80 
It. .^8 
8.19 
6.i2 
0.69 
0.23 


Galveston-Houston  Electric  Railway,  Houston, 


June,  1930 

July 

Aug 

Sept 

Oct 

Nov 

Deo 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


45,659 
46,757 
47,425 
42,823 
38,032 
36,974 
36,166 
33,291 
32,281 
32,904 
34,729 


20.3i 
9.65 
1H2 
16.  {9 
11.66 
12.  i9 
16.00 
20.15 
19.80 
22.38 
16.98 


28,273 
29,248 
28,402 
28,052 
27,266 
44,183 
27,949 
25,057 
22,990 
24,732 
24,132 


7.38 
7.93 
7.61 
i.90 

6.82 

Tex. 

10.93 
3.62 
8.12 

n.83 
6.85 
9.58 
1.79 
9.18 
9.6i 

li.69 

11.98 


Houston  Electric  Company,  Houston, 


June,  1930 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


247,461 
247,070 
244,033 
251,919 
267,306 
247,210 
258,219 
242,554 
223,256 
244,396 


11.67 

10.86 

12.^1 

9.00 

r..57 

10.00 

9.8i 

10.52 

n.ii 

10.97 


Tex. 

179,084  10.27 

176,909  11.82 

177,452  10.89 

175,905  10.i2 

181,499  10.67 

176,739  1.96 

180,678  0.68 

176,792  ll.OS 

163,249  12.96 

170,067  12.70 


Hudson  &  Manhattan  Railroad,  New 

June,  1930    .  989,627  1.69 

July 954,538  3.12 

Aug 934,204  5.65 

Sept 974,433  2.80 

Oct 1,033,584  i.33 

Nov 994,735  6.18 

Deo 1,060,614  ^.66 

Jan.,  1931 1,005,022  7.62 

Feb 936,542  5.67 

Mar 1,013,577  6.05 

Apr 1,002,265  5.7» 

May 974.737  6.2i 

June 941,598  i.82 

Illinois  Terminal  Company,  Springfield,  III. 


York,  N. 
499,396 
502,515 
499,806 
506,845 
521,325 
489,761 
419,109 
512,350 
467,137 
497,695 
485,938 
481.504 
477,392 


June.  1930. 

July 

Aug 

Sept 

Oct 

Nov 

Deo 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


566,548 
601,515 
661,520 
654,477 
691,672 
542,672 
577,425 
509,641 
498,067 
568,653 
547,992 
581,953 


8.98 

ll.OS 

7.66 

s.te 

*.5J 

11.02 

13.69 

20.77 

5.89 

1.95 

7.17 

i.Si 


444.638 
475,856 
466,816 
454,818 
506,107 
430,907 
421,987 
395,953 
388,126 
398,855 
395,315 
389,538 


1.74 
1.61 
3.98 
0.23 
1.97 
i.08 
17.  iO 
7.23 
6.09 
6.3i 
5.73 
5.63 
i-il 


0.00 

3.2i 

12.07 
9.66 
2.il 
6.2  i 
li.26 
19.80 
3.81 
5.94 
6. 46 
8.87 


Interborough  Rapid  Transit  Company,  New  York,  N.  Y. 


June.  1930 5.832,071  1.85 

July 5,382,547  1.53 

Aug 5,183,166  4.59 

Sept 5,684,267  0.17 

Oct 6,315,679  1.13 

Nov 5,965.365  i.96 

Dec 6,477,864  0.62 

Jan.,  1931 6,123,645  4.^« 

Feb 5,570,354  3.27 

Mar 6,293,013  S.S4 

Vpr 6.127,713  2.38 

May 6,006,273  ^.^7 

June. 

Jacksonville  Traction  Company, 


4,027 
4,078 
4,121, 
3,983, 
4,162 
3,869, 
4,194, 
4,538, 
3,653, 
3,973, 
3,993, 
3,932, 


730 
,983 
083 
368 
660 
340 
315 
833 
798 
704 
181 
452 


June,  1930. 

July 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931.. 

Feb 

Mar 

Apr 

May 

June 


79,087 
78,772 
77,441 
78,529 
84,424 
81.250 
89,903 
87,160 
76,205 
84,018 
81,695 
80.798 


12.73 
ll.OS 
12.10 

9.5i 
12.50 
12.21, 
11.47 

8.08 
15.60 
12.36 
11. i8 
9.96 


Jacksonville, 

77,848 
77,787 
78,177 
75,012 
76,374 
69,437 
74,836 
77,998 
75,462 
77,758 
74,847 
76.856 


10.58 
2.52 
5.06 
7.78 
0.83 
0.00 
3.96 

10.83 
2.10 
4.61 
2.83 

3.98 

Fla. 

7.08 
11.27 
13.82 
11.15 
13.72 
16.02 
11.49 
13.67 
28.  U 

4.09 
6.67 
4.57 


Y. 

1«,940 
2i.tl7 
12.690 
6,497 
1S,447 
21,171 

'  13,133 
13.69i 
13.965 
16.298 
15,996 

t 

74,054 
78.159 
82.136 
8i.89S 


154,985 
116,747 
98,977 
132,332 
176,999 
169,465 
306,321 
157,098 
134,717 
180,554 
181,182 
158,191 
128,896 


86,421 
87.602 
152,827 
160,897 
148,701 
80,529 
127,588 
87,742 
84,381 
143,325 
127,179 
162,905 


218.727 
521,682 
763,1,82 
131.270 
161,417 
272.021 
293.152 
3i8,972 
321.687 
«1«,644 
1*9,1*4 
207,096 


t 
71,399 
70,688 
68,188 
66.335 
«B,626 
62.699 
63.20i 
58.133 
77.87i 
67,04S 
92,573 
97,660 


172.80 

llO.t* 

36.  iS 

ise.oi 

226.80 
IBS.tS 


93,685 
99,3i3 
106,000 
111.369 
114,459 
117,*94 


t 
589,240 
584,163 
573,872 
571,857 
573,425 
550,635 
524,458 
518,843 
507,328 
502,405 


236.77 

7S.a« 

6.28 

23.64 

21.Si 

t 
IU.30 
123.60 
U6.tS 
144.4* 

127. It 
112.93 
110.69 
110.17 
94. 4» 
189.60 


t 

6.38 

l.H 

4.1» 

5.«4 
ilt 
9.55 
16.64 
17.70 
20.19 
19.39 


16.77 

26.rr 

I8.«g 
17.79 
21. it 
12.49 
2t.7» 
IS. Si 
16.1S 
16.09 
18.77 
16.83 


S6.9» 

36.71 

12.IS 

14.62 

11.61 

23.11 

5.66 

9.83 

2.26 

28.98 

S.ti 

13.83 


3i8.S7 

73. «i 

172.17 

206.2e 

207.14 

121.79 

i7.iO 

65.9t 

lo.a* 
e.es 

17.33 
36.lt 


t 

il.SO 

SS.Si 

19.9t 

S.tS 

t.lt 

0.15 

l.«f 

lT.9» 

23.it 

31.90 

H2.1S 

i6.33 


*DecreaBe8  or  deficits  are  shown  by  italtc  figures. 


tNet  income  is  shown  for  the  preceding  twelve  months. 
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Trend  of  Revenues  and  Expenses  by  Months  (Concluded) 


Increafle 


Increaae 


Operating 
Operating       or  Expenaee  or 

Revenue  Decreaee    and  Taxes  Decrease 

I         Percent*  $  Per  Cent* 

Kansas  City  Public  Service  Company,  Kansas  City,  Mo, 


Increase 
Net  or 

Income  Decrease 
$•     PerCent* 


Jane,  1930.. 

July 

Aug 

Sept 

Oct 

Not 

Dec 

Jan..  1931.. 

Fob 

Mar 

Apr 

May 

June 


656.292 
635,205 
622,554 
650.114 
725,428 
706,577 
758,045 


710,719 
702,760 


s.os 

11.09 

is.n 

9.99 
i.S9 

r,.e9 

1.7S 


o.ea 

e.ss 


Long  Island  Eallroad,  New 


1930 3,662,765 

4,018,939 

3.968,936 

3,589,671 

3,371,761 

Nov 2,954,624 


Jime, 
July. 
Aug.. 
S^t.. 
Oct. 


Dec.. 

Jan..  1931 

Fob 

Mar 

Apr 

SKy 


2,905.045 
2,763,421 
2,561,169 
2,841.915 
2,976.402 
3,212.765 


York, 

i.2S 
5.76 
5.11 
7.SS 
5.80 
i.SO 
e.60 
5.6.5 
7.i3 
3.09 
i.69 
i.OO 


562,308 
573,990 
530,094 
524.324 
700,311 
572,066 
570.065 


565,328 
562.482 


N.  T. 

2,512,947 
2,668,042 
2,635,376 
2,467,056 
2,446,346 
2,249,258 
2. 1 30. 1 82 
2,210,263 
2,074,216 
2,234,418 
2,269,029 
2,338,313 


119 

S.9S 

11.1,1 

ii.ie 

12.90 

7.0i 

H.S8 


e.09 

6. SI 


S.06 
S.56 
5.06 
7.07 
8.97 

n.56 

16.t7 
9.65 
9.13 
9.00 
7.37 
8.03 


t 

6,396 

ll,3f>5 

15,479 

50,261 

eo.i.is 

58,994 
108,444 


71.298 
64,474 


994,868 
1,180,528 
1.152,651 
928,655 
729,067 
483,180 
596,812 
321,141 
332.002 
449,501 
533,425 
695,032 


t 

8i.76 

6111 

l.Si 

190.35 

5.69 

18 1 .88 


8Z34 
42.86 


i.8i 

11.19 

6.69 

6.58 

1.77 

89.15 

47.11 

6.00 

3.86 

24.64 

1.97 

9.93 


Increase  Operating  Increase 

Operating        or  Expenses  or 

Revenue  Decrease  and  Taxes  Decrease 

$         Percent*  $  PerCent* 


Increase 
Net  or 

Income  Decrease 
$*    PerCent* 


United  Electric  Railways,  Providence,  R.  I. 

June,  1930....  532,783 


July.. 

Aug 

Sept 

Oct 

Nov 

Dec 

Jan.,  1931. 

Feb 

Mar 

Apr 

Alay 

June 


513,367 
495,723 
493,296 
531,803 
506,318 
559,363 
543,940 
482,566 
524,299 
510,645 
509,278 
482,703 


13.87 
ll.Oi 


12.71 
13.76 
U.S8 
13.01 
13.39 
n.30 
lO.ii 

9.39 
10.6i 

9.  in 


478.197 
458,817 
442,076 
434.036 

■439'.930 
460,420 
493,596 
437,444 
480.958 
470,964 
474,803 
438,362 


5.39 
8.90 

io.M 

Ye.83 
ei.9s 

12.9i 
13.02 
9.38 
7.60 
7.62 
8.15 


United  Railways  &  Electric  Company,  Baltimore,  Md. 


June,  1930 1.332,275 

July 1,236,414 

Aug 1,198.180 

Sept 1,261,734 

Oct 1.354.086 

Nov 1,263,811 

Dec 1,350,553 

Jan..  1931 1,268,536 

Feb 1,136,604 

Mar 1,262,429 

Apr 1,253,764 

May 1,256,334 

June 


2.63 

6.91 

8.3i 

6.71 

7.28 

10.26 

8.19 

10.90 

15.78 

n.90 

13.50 

13.78 


1,043,008 
964,582 
831.241 
995,805 

1,049,306 
983,047 

1.043,315 
994,411 
891,421 
981,026 
966,424 
991,107 


2.92 

6.2i 

18.il 

5.02 

i.8i 

7.iO 

7.25 

11.89 

16.97 

U.76 

13.56 

11.93 


4,583 

5,480 

3.643 

8,376 

41.223 

16,958 

51,623 

372 

i,.503 

e,23S 

9,992 

15,021 

i,633 


35.318 
14.358 

6,119 
10,050 
25,163 

9,200 
36,700 

7,388 
2i,088 
12,212 
11.440 

2.206 


85.66 
77.9* 

VV.oi 

6S.S0 

54.57 
889.51 

95.6S 
150.  71 
265.73 

i5s.eo 

168.1S 
201.09 


4.76 
6I.IS 
71.il 
76.81 
71,tt 
87.30 
6i.6i 
69.11 
231. IS 
8i.9i 
St.»S 
96.99 


Market  Street  Railway,  San  Francisco,  Cal. 

June.  1930 743.277  i.6i  646,615  l.Si 

Joly 735,453  5.87  649,901  1.68 

Ans 770,284  6.69  643,287  5.i6 

Bapt 745.298  5.35  626,770  3.7i 

Oct. 786,012  6.7.?  675,908  6.i9 

Not. 729,407  8.81  615,613  6.18 

Dee 775,508  5.12  639,249  5.5« 

Jan.,  1931 738,092  5.55  641,519  i.S3 

Fab 668,931  8.17  576,661  8.22 

Mar 757,960  6.40  633,346  6.81 

Apr 745,252  6.72  620,106  7.06 

May 733,105  7.50  619,934  8.21 

Jnna 704,769  5.19  654,225  1.75 

New  York,  Westchester  &  Boston  Railway,  New  York, 

June,   1930....  227,026  1.80  147,692  4.06 

July 224,469  5.89  146,233  6.00 

Aug 196,405  10.53  152,180  0.4i 

Sept 203,617  8.18  165,255  6.57 

Oct 202,046  7.52  138,192  ;4.09 

Not. 184,690  «.74  170,542  2.52 

Dec 190,136  12.31  138,592  17.80 

Jan.,  1931 182,249  13.76  160,800  9.44 

Feb 161,311  15.02  149,571  11.18 

Mar 181,729  12.80  144,442  3.54 

Apr 186,708  13.03  142,832  0.31 

May 195,905  15.11  149.268  O.iS 

Jane 

Northwestern  Pacifle  Railroad,  Sausallto,  Cal. 

June.  1930....  504,138  i.31  448,510  3.76 

July 597,419  S.oi  392,575  18.52 

Aug 638,476  11. iS  415,502  18.6i 

Sept. 548,282  8.68  471,657  3.78 

Oct. 555,867  18. i9  534,858  4.44 

Not. 333,193  47.74  421,717  J6..M 

Dec 312,319  20.77  465,220  3.i6 

Jan.,  1931 283,852  21.78  401,656  I4.4/ 

Feb 273,818  27.40  387.512  12.96 

Mar 308,466  24.17  408,068  li.iS 

Apr 322,742  25.66  402,400  i6.S5 

May 346,743  28.51  362,722  2i.83 

June 

Staten  Island  Rapid  Transit  Company,  New  York,  N.  1 

June.  1930....  224,980  IS. Si  178,999  10.17 

July 243,991  9.78  189,173  39.19 

Aug 233,371  13.92  168,110  11.19 

Sept. 206,908  15.93  165,525  4.«7 

Oct 205,631  10..58  167,586  6.49 

Not 178,652  /7.42  161,608  0.58 

Dec 178,474  9.08  160,715  47.29 

Jan.,  1931 170,387  9.58  158,982  6.35 

Feb 161.415  13.58  142.565  9.20 

Mar 173.723  7.9S  159,035  7.7S 

Apr 176.863  10.76  147,210  13.23 

May 188,151  11.61  163,148  7.61 

June 

Third  Avenue  Railway  System,  New  York,  N.  Y. 

June.  I930t....  1,244,961  6.73  1.018,619  7.64 

July 1,429,730  5.18  1,212,311  S.54 

Aug 1.350.064  5.88  1.180,853  8.08 

Sept 1,428,136  3.i8  1.167.528  8.36 

Oct 1,456,688  i.03  1.205,455  9.73 

Not 1,373,335  5.37  1.146,168  10.17 

Dec 1,438.752  3.i9  1,197,249  8.51 

Jan.,  1931 1,393.054  5.10  1,178,797  9.14 

Feb 1,274,832  4.27  1,070,307  «..56 

Mar 1,418,429  3.38  1,174,984  6.S6 

Apr 1,408.235  3.25  1,155,880  5.!>S 

May 1,464,031  4.29  1,072,584  7.70 

June 

'Decreases  or  deficits  are  shown  by  italic  figures. 

tNet  income  is  shown  for  the  preceding  twelve  months. 

tEzcluding  buses. 


42,297 
32,534 
72,923 
64,731 
57,384 
60,457 
83,460 
45,011 
41,002 
72,828 
73,837 
62.805 
37,384 

.  Y. 

Ii7,821 
152,633 
18i,982 
192,861 
190.7iS 
216, i51 
205,029 
220,39i 
222,308 
195,802 
189, US 
186..i89 


42,824 
195,195 
210.115 

16,471 
7.447 

97,567 
158,491 
123,928 
122,531 
109,855 
88,300 
28,886 


30,052 

41,021 

49,486 

26,127 

29,723 

10,788 

5.997 

l.ii8 

2,151 

l,16i 

23.169 

9.268 


31.01 

i6.39 

16.56 

16.38 

iS.58 

29.25 

0.03 

12.31 

7.29 

0.05 

3.i6 

2.08 

11.62 


5.38 
22.45 
29.53 
20.81 
19.75 
16.75 
32.37 
29.12 
Si.  31 
19.00 
25.70 


29.33 

55.38 

4.03 

M.57 
95.22 

120.85 
7i.63 
74.76 
68.87 
i8.Sl 
58.51 

9S1.6i 


30.63 
Si.99 
33.97 
60.73 
26.11 
80.37 
92.23 
lli.6 
93.i9 
S1.2t 
31.91 
63.19 


45.078 
2,066 
46,540 
45,636 
36,257 
12,079 
26,250 
1,594 
tl.liS 
27.364 
44.331 
76.972 


1,056.24 
106.36 

28.34 
277.91 
317.06 
130.15 
186.44 

96.33 
126. i9 
430.88 
250,25 

32.40 


Monthly  and  Other  Financial  Reports 


Operating    Operating  Gross 

Revenue      Expenses         Taxes         Income 
t  S  it 

Kansas  City,  Clay  County  &  St.  Joseph  Ry.,  Kansas  City,  Mo. 

4  mo.  end.  April,  1931         134,996  134,923(i  73c 

4  mo.  end.  April,  1 930         186.791  172,325a  14,466c 

Lethbrldge  Municipal  Railway,  Letbbrldge,  Alta. 

4  mo.  end.  April,  1931  14,123  13,392  

4  mo.  end.  .\pril,  1 930      

Memphis  Street  Railway,  Memphis,  Tenn. 

April.  1931 202,809  I47,470ri  

April,  1930 242,322  I60,141<i  

12mo.  end.  April.  1931     2,531,369        1,847.312a  

12mo.  end.  April,  1930     2,896,037       l,960,739o  


Mexico  Tramways,  Mexico  City,  Mei.  (In  pesos) 

May,  1931 800,620  844,240        

May,  1930 859,600  927,280        

5  mo.  end.  May,  1931      3,844,210       4,281,950        

5  mo.  end.  May,  1930     4,184,210       4,460,620        


Middlesex  &  Boston  Street  Ry.,  Newtonville,  Mass. 

3  mo.  end.  Mar.,  1931  66,640        

3  mo.  end.  Mar,  1930  59,315       


New  York  State  Railways,  Rochester,  N.  Y. 

3  mo.  end.  Mar.,  1931      1,796,414       1,694,215 

3  mo.  end.  Mar,  1930     2,229,579        1,983,406 

New  York  Railways,  New  York,  N.  Y. 

May.  1931 465.987  394,887a 

May,  1930 486,467  433.427n 

5  mo.  end.  May,  1931     2.198,742        1,850,951a 
5  mo.  end.  May,  1930     2,269,863       2,092,213a 

Reglna  Municipal  Railway,  Reglna,  Sask. 

4  mo.  end.  April,  1931         118,542  90,814 

5  mo.  end.  May,  1931         141,176           110,705 
5  mo.  end.  May,  1930     


Saskatoon  Municipal  Railway,  Saskatoon,  Sask. 

3  mo.  end.  April,  1931  87,852  62,385  3,434 
5  mo.  end.  May,  1931  132,975  99,672  5,189 
5  mo.  end.  May,  1 930      


Springfield  Street  Railway,  Springfield,  Mass. 

3  mo.  end.  Mar.,  1931      7,209,984       7,078,100 
3  mo.  end.  Mar.,  1930     7,874,771        7,723,267 


Twin  City  Rapid  Transit  Co.,  Minneapolis,  Minn. 

3mo.  end.  June.  1931       2,724,780       2,109,071      

3mo.  end.  June,  1930       3,019,470       2,226,077     

6Mo.end.  June,  1931       5,707,023       4,358,474     

6mo.  end.  June,  1930       6,598,966       4,766,007     


i3,6g0 
67,680 

i37,7iO 
276, no 


117,851 
276.963 


71.100 

53,040 

347,791 

177,650 


n.iu 


133,080 
152,976 


615,709 

793,392 

1,348,549 

1,832,958 


Net 
Income 
t 

61,061 
i6,9S» 


9,617 
7,01t 


55,350  7,872i 

82,352  36,9la<l 

684,879  I28,651if 

935,982  403.43U 


35.382 
20.237 


250,882 
96,873 


33,1666 

8,003b 

55,3616 

132, 187b 


26,666 
i0,7t6 
12.016 


8,910 

23,339 

3,979 


63,861 
81,727 


112,925 
211,426 
334,242 
645,037 


United  Traction  Co.,  Albany,  N.  Y. 

5  mo.  end.  May,  1931        854,857  797,383o     67,169       

5  mo.  end.  May,  1930     1.011,930  871.565a     147.474       

Italic  figures  indicate  deficits.       a  Includes  taxes.        6  Before  adjustment  bond 
interest,     e  After  depreciation,     d  Before  depreciation. 
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Praakal  MMNTENANCE  Ideas 
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Detail   of   Yoke 
The  New  Orleans  Public  Service  removed  rails  from  12  miles  of  open  track  by  pulling  them  onto  gondolas 


Kail  Removal  at  Low  Cost 

By  a.  H.  Guillot 

Chief  Engineer,  Roadway  Department 
Neiv  Orleans  Public  Service 

REMOVAL  of  12  miles  of  track  was  recently  accom- 
.plished  by  the  New  Orleans  Public  Service  with 
speed  and  economy  by  the  use  of  a  novel  method  of 
loading  rails  into  gondolas.  Near  one  end  of  the  line 
was  an  interchange  track,  and  scattered  along  the  line 
were  sidings  at  intervals  of  about  1  mile.  Arrangements 
were  made  with  the  steam  railroads  to  place  drop-end 
gondolas  on  the  interchange  tracks  where  an  old  inter- 
urban  motor  car  transported  the  gondolas  over  the  line. 

The  rails  were  loaded  into  the  gondola  liy  means  of  a 
steel  skid  and  a  cable.  One  end  of  the  skid  was  placed 
on  the  gondola  and  the  other  rested  on  the  ground. 
The  skid  was  fastened  to  the  gondola  by  means  of  a 
hook  and  cable.  On  the  end  of  the  gondola  nearest  the 
motor  car,  a  tie  cribbing  was  jilaced,  to  which  was 
fastened  a  wooden  dolly  with  cable  guards.  The  cable 
for  pulling  the  rails  was  anchored  to  the  motor  car,  and 
ran  over  the  dolly. 

Before  removing  the  rails,  the  bolts  were  burned 
through  the  joint  plates,  and  the  joint  was  broken  in 
order  to  insert  the  hook  of  a  voke  in  the  bolt  hole.    The 


yoke  was  a 


piece  of  flexible  cable,  3  ft.  long,  one 


end  of  which  was  fastened  to  the  hook  and  the  other 
end  was  made  into  a  loop  with  Crosby  clips.  The 
motor  car  pulled  this  rail  up  to  the  next  rail  in  the  track, 
and  the  yoke  attached  to  this  rail  was  fastened  to  the 
cable  hook  without  stopping  the  movement  of  the  first 
rail.  This  procedure  continued  until  four  rails  were 
fastened  to  the  pulling  cable  by  means  of  yokes  and 
pulled  in  directly  on  the  gondola,  sliding  up  the  skid. 

After  loading  the  four  rails,  the  motor  car  was  again 
coupled  to  the  gondola  by  means  of  a  quickly  detach- 
able hook  and  chain,  and  pulled  the  gondola  ahead  so 
that  four  more  rails  could  be  loaded.  The  interval  of 
each  movement  of  the  gondola  was  about  6  min. 

On  the  average,  about  9,000  ft.  of  rail  per  day  were 
loaded  on  the  gondola.  The  crew  worked  ten  hours,  of 
which  8^  hours  constituted  actual  working  time  while  1^ 
hours  were  spent  in  switching  operations.   The  crew  con- 
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sisted  of  one  foreman,  one  burner,  one  motorman,  and 
ten  lalx)rers,  resulting  in  a  total  labor  cost  of  $50.30  per 
day.  On  this  basis,  the  cost  was  1.1  cent  per  track- foot, 
or  53  cents  per  ton  for  removing  and  loading  the  rails. 
These  cost  figures  are  accurate  only  for  tangent  track. 
Where  special  work  was  encountered  the  speed  was  re- 
duced to  approximately  3.000  track-feet  per  day. 

Pressure  Tank  for  Car 

Oiliflff  ^^  Henry  Cordfxl 

O  Master  Mechanic 

Chicago,  North  Shore  &■  Mikvaukee  Railroad 

FEEDING  of  oil  by  air  pressure  has  been  adopted  by 
the  Chicago,  North  Shore  &  Milwaukee  Railroad 
to  replace  the  old  oil  can,  funnels  and  pails  used  by  the 
oiler  or  inspection  forces. 

The  pressure  feeding  is  accomplished  by  a  J-in.  steel 
tank.  12x24  in.,  which  holds  5  gal.  of  oil.  After  filling 
with  oil,  the  tank  is  charged  with  70  lb.  of  air.  which 
is  sufficient  to  empty  the  oiler.  Strap  A  on  the  base  of 
the  tank  provides  a  means  of  fastening  axles  for  rollers 
used  in  moving  the  oiler  from  car  to  car.  The  oil  is  fed 
to  the  armature,  axle  and  journal  bearings  through  a 
|-in.  hose  and  a  Dossert  valve. 

This  device  not  only  speeds  up  the  work  of  oiling, 
but  eliminates  the  spilling  and  waste  of  oil  as  well  as 
keeping  out  the  dirt. 


0//  filUnc/  plug-... 


■Air  pressure  supply 


Hook  for host^  -c:^ L,_ 


Tank  used  to  lubricate 
car  equipment  by 
force  feed 


'-—Pollers 


-August,  1931 


Composition  prongs  in  this 
feeder  wire  insulator  have 
reduced  accidents 


Full  Composition  Insulator  for 
Feeder  Wires 

FOR  many  years  the  stand- 
ard insulator  used  in 
Brooklyn  for  supporting 
overhead  weatherproof  insu- 
lated feeders  was  the  ordi- 
nary saddle  top  type  with  a 
body  of  insulating  material 
supjiorting  a  metal  cap  with 
])rongs,  between  which  the 
wire  rested.  The  only  places 
where  full  composition  insu- 
lators were  used  were  at 
corners  or  similar  locations 
where  it  was  necessary  to  use 
the  side  groove.  Occasion- 
ally, however,  men  were 
burned  by  touching  simul- 
taneously the  metal  cap  of 
the  insulator  and  some 
grounded  metal,  such  as  the  trolley  pole  or  a  portion 
of  the  elevated  structure.  Of  course,  this  occurred  only 
when  the  weatherjjroof  insulation  of  the  wire  had  been 
worn  completely  through  and  the  cap  has  thus  been  made 
alive. 

To  avoid  such  accidents,  evfen  though  the\-  occurred 
infrequently,  it  was  decided  to  standardize  on  an  insula- 
tor similar  to  the  one  in  use,  but  without  the  metal  cap. 
At  that  time  there  were  no  insulators  of  the  desired 
type  on  the  market,  but  a  satisfactory  design  was  de- 
veloped, the  new  insulator  being  a  modification  of  the 
ordinary  top  and  side  groove  insulator,  the  prongs  hav- 
ing been  made  longer  so  as  to  do  away  with  tying  in 
the  wire  on  straight  line  work.  These  insulators  have 
proved  satisfactory  in  service  and  the  railway  has  stand- 
ardized upon  them. 

Joint  Booster  Saves 

Track*  ^^  ^^-  ^-  Wales 

Engineer  of  IVay  and  Structures 
Winnipeg   Electric   Company 

DURING  1930,  we  reinforced  300  joints  with  scrap 
rail,  as  shown  in  the  illustration,  on  one  of  our  open 
track  lines  where  70  per  cent  of  the  joints  were  low 
and  10  per  cent  were  badly  cupped.  When  these  boost- 
ers were  installed  the  track  was  put  in  first-class  operat- 
ing condition.  Joints  were  tightened  and  built  up  by 
welding  and  grinding.  The  boosters  were  made  from 
scrap  rail  of  the  same  weight  as  the  rail  in  the  track. 
The  total  cost  of  each  booster,  including  the  installation. 

^Submitted  in  Electric  Railw.w  Journal  Price  Contest. 


the  labor  necessary  for  cutting  the  rail  and  the  scrap 
value,  was  65  cents. 

When  the  tracks  were  inspected  this  spring,  it  was 
found  that  where  joint  boosters  were  installed,  the  joints 
were  still  in  first-class  condition.  On  the  other  hand, 
joints  without  boosters  on  the  same  line  were  beginning 
to  go  bad  again,  and  will  need  considerable  repair.  As 
a  result  of  this  trial,  we  are  planning  to  install  at  least 
300  more  joint  boosters. 

Modern  ' 'Sesame' '  Opens 

Garage  Doors*  by  j.  c.  de  la  rosa 

Toronto  Transportation  Commission 

DURING  the  severe  cold  weather  we  experience  in 
Toronto  it  is  urgent  that  garage  doors  be  kept  shut 
except  for  short  intervals  to  permit  entrance  and  exit 
of  buses.     To  accomplish  this  without  an  attendant  at 


Exi-f-  doors 


Entrance  doors 


Closing  lead 
Openinai  lead—^ 


Automatic  reversing 
switcfies  on  the  door 
motors  are  not  sfiown 


Closing 
control 
outside 
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Closing  ltad-> 
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4  way 
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u 


Zway 
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switch 
inside 
garage 


VO-v.  A.C. 


Toronto  garage  doors  are 
controlled  from  the 
bus  driver's  seat 


Sec+ion  Through 
Rail  Joint 


Joints  reinforced  with  scrap  rail  have  shown  hetter  wearing 
qualities  in  Winnipeg 


the  doors  a  scheme  was  devised  to  open  garage  doors 
by  inserting  a  key  in  a  four-way  lock  switch  located  at 
the  point  of  entrance  within  reach  of  the  operator  while 
sitting  in  the  bus.  After  the  bus  has  been  driven  into 
the  garage  and  clear  of  the  doors  they  are  shut  again 
by  pulling  a  cord  on  a  three-way  pull  switch  conveniently 
located.  A  similar  arrangement  is  provided  for  the 
exit  doors.  A  cord  controlling  a  single-pole  momentary- 
contact  pull  switch  can  be  made  to  energize  a  solenoid 
which  closes  a  switch  in  the  control  circuit  of  the  exit 
door.  When  this  cord  is  pulled,  the  exit  doors  will  open. 
After  driving  out  of  the  garage  and  clear  of  the  doors 
a  momentary-contact  push  button  is  found,  which  can 
be  made  to  energize  another  solenoid  and  thus  close  the 
doors.  The  closing  switches  of  both  solenoids  at  the 
exit  doors  are  operated  on  a  balanced  principle  so  that 
when  one  switch  is  closed  the  other  is 
opened. 

As  part  of  the  door  mechanism  at  both 
the  entrance  and  exit,  a  mechanical  switch 
automatically  opens  the  circuit  upon  the 
com]5letion  of  one  operation,  and  at  the 
same  time  closes  the  other  circuit  for  the 
succeeding  operation.  Entrance  to  the 
garage  can  be  had  only  with  a  key,  and 
then  only  through  the  entrance  door. 
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Control  Equipment  Profits  by 

Adequate  Inspection 


By  G.  L.  MOSES 

Renewal  Parts  Engineer 
Westinghouse  Electric  and  Manufacturing  Company 


LIGH'l"  inspection  of  car  control  equipment  should  l)e 
made  frequently  enough  to  discover  incipient  de- 
■^  fects  and  so  prevent  road  failures.  The  periods 
which  have  been  found  satisfactory  are  1,000  miles  or 
one  week,  depending  on  whether  the  time  or  the  mileage 
basis  is  used.  Only  minor  repairs  should  be  made  on  the 
car  during  inspection.  Major  repairs  should  be  made 
by  replacing  the  faulty  apparatus  with  new  or  repaired 
parts,  making  the  necessary  repairs  at  the  bench  on  the 
parts  removed. 


All  apparatus  should  be  kept  free  from  dust,  dirt, 
grease,  gum,  moisture  and  injurious  oils  and  acids. 
Equipment  may  be  cleaned  by  blowing  it  out  with  com- 
pressed air,  but  moisture  in  the  air  must  be  avoided 
Insulated  bolts  supporting  parts  should  be  kept  clean. 
The  leads  should  be  inspected  for  signs  of  overheating  or 
breakage.  If  such  are  observed  the  cause  should  be  de- 
termined and  corrected  at  once. 

During  inspection  and  repair  power  should  be  kept  oflF 
the  car  by  pulling  down  the  trolley  and  opening  the  main 


Inspection  Detail  Outlined 


K  Controllers 

1.  Check  cover  for  fit  and  make  sure 
that  the    latch  holds  it  securely. 

2.  Check  interlock  between  main  and  re- 
verse drum  to  make  sure  that  reverse  han- 
dle cannot  be  removed  with  reverse  drum 
thrown  in  either  direction  and  that  main 
drum  cannot  be  operated  with  reverse  drum 
in  "off"  position. 

3.  Check  play  in  drum  bearing  (not  to 
exceed  ^2-in.  total  in  any  one  bearing). 

4.  Inspect  arc  deflector  and  replace  any 
plates  burned  to  a  depth  of  J  in.  or  more. 

5.  Inspect  main  and  reverse  drum  seg- 
ments and  arcing  tips  and  replace  those 
burned  or  badly  worn  (^j  in.  deep). 

6.  File  smooth  and  clean  any  segments 
that  are  slightly  burned  or  have  burrs. 

7.  Replace  fingers  with  as  much  as  \  in. 
to  A  in.  worn  off  the  contact. 

8.  File  clean  any  fingers  with  slight 
burrs  or  burned  spots  which  may  be  con- 
tinued  in  service. 

9.  Adjust  fingers  to  have  J  in.  rise  from 
free  position  to  position  on  drum.  Check 
in  all  notches. 

10.  Check  finger  pressure  (on  old  style 
fingers  6  to  8  lb. ;  on  compensating  fingers 
3i  to  5 J  lb.) 

11.  Lubricate  drum  segments  with  light 
oil  by  means  of  brush  or  cloth,  wiping 
off  surplus. 

12.  Lubricate  bearings  with  light  ma- 
chine oil. 

13.  Operate  controller  several  times, 
checking  for  ease  of  action  and  positive 
notching. 

Handle  Switches 

1.  Remove  cover  and  inspect. 

2.  Replace  burned  contact  carriers  and 
clutch  fingers. 

3.  Check  drum  segments  and  fingers  and 
replace  where  worn  or  burned. 

4.  Check  alignment  and  clearance  be- 
tween upper  and  lower  clutch.  This 
should  be  a'a  in.  to  ^  in. 


5.  Check  drum  for  tightness  of  set  screw 
fastening  it  to  controller  shaft. 

6.  Operate  several  times  with  power  on 
and  note  both  electrical  and  mechanical  ac- 
tion. 

Platform  Circuit  Breakers 

1.  Remove  cover  and  arc  chute  and  in- 
spect wearing,  burning  and  current-car- 
rying parts. 

2.  Inspect  contacts  and  arcing  horns. 
Contacts  should  be  replaced  when  A  in. 
material   has   been   worn   or   burned   away. 

3.  Replace  arc  chute  parts  which  are 
burned  as  much  as  half  way  through  the 
material. 

4.  Operate  several  times  to  check  free- 
dom of  movement. 

Line  Switches  and  Switch  Groups 

1.  Check  for  tightness  of  covers. 

2.  Replace  contacts  when  worn  or  burned 
away  as  much  as  J  in. 

3.  Replace  badly  burned  arcing  horns. 

4.  Replace  arc  chute  parts  when  burned 
half  way  through. 

5.  Tighten  all  terminal  bolts  and  current- 
carrying  connections. 

6.  On  switches  with  main  wiring  com- 
partment, carefully  blow  out  all  dirt  and 
foreign  matter  with  clean  dry  air. 

7.  Check  alignment  and  freedon  of  oper- 
ation of  all  moving  parts. 

8.  Clean  all  insulation,  particularly  on 
bolts   supporting  the  apparatus. 

9.  Inspect  interlocks  for  wear  or  burning 
of  contacts  and  fingers,  replacing  any  dam- 
aged parts. 

10.  Check  overload  relay  for  ease  ol 
movement,  setting  of  trip  and  burning  of 
contacts. 

11.  Inspect  resistor  tubes  for  signs  of 
overheating. 

12.  Use  control  voltage  (and  air  for 
pneumatic  equipment)  operate  switches  to 
make  sure  that  each  has  positive  action  and 
is  not  sluggish  either  in  opening  or  closing. 


Master  Controllers 

1.  Check  to  insure  that  it  operates  freely 
and  yet  notches  positively  in  each  position. 

2.  Check  the  interlock  between  the  main 
drum  and  reverse  drum. 

3.  Inspect  and  test  tension  of  all  fingers. 
Tension  should  be  from  IJ  to  3  lb.  accord- 
ing to  the  type  of  finger.  Fingers  must 
make  good  contact  in  all  positions. 

4.  Replace  fingers  which  show  signs  of 
stubbing  or  have  burrs  from  arcing. 

5.  Smooth  up  the  drum  if  it  has  any 
rough  or  burned  spots. 

6.  Lubricate  drum  segments  with  light 
machine  oil. 

7.  Lubricate  bearings  with  machine  oil. 

Reversers 

1.  Check  covers  for  tightness  of  fit  and 
positive   latching. 

2.  Inspect  for  overheating  of  drum  con- 
tacts and  fingers. 

3.  Replace  fingers  that  are  worn  J  in. 
deep,  are  burned  or  show  signs  of  losing 
contact  pressure. 

4.  Lubricate  drum  contacts  with  light 
machine  oil  with  brush  or  cloth,  and  wipe 
off  excess. 

5.  Lubricate  bearings  with  light  machine 
oil. 

6.  Operate  by  hand  and  by  power  to 
check  ease  of  movement. 

Fuse  Boxes 

1.  Observe  fuse  to  see  if  it  is  burned  or 
shows  obvious  signs  of  heavy  overloads ; 
replace  if  badly  oxidized  or  broken. 

2.  Check  tightness  of  clamps  holding 
fuse  in  place. 

Main  Knife  Switches 

1.  Inspect  for  signs  of  overheating. 

2.  Check  contact  between  blade  and  jaws. 

3.  Check  for  alignment  and  tightness  of 
all  parts. 

Resistors 

1.  Look  for  burned-out  resistor  elements. 

2.  Inspect  for  signs  of  overheating. 

3.  Check  for  loose  bolts  and  connections. 

4.  Remove  any  dirt  accumulations. 
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knife  switch.  When  power  is  absolutely  necessary  for 
checking  the  action  of  the  apparatus  extreme  care  should 
be  exercised. 

With  pneumatic  control  the  air  supply  should  be 
checked  and  all  valves  and  joints  inspected  for  leaks. 
Drain  cocks  should  be  opened  to  discharge  moisture. 

Upon  completion  of  detail  inspection  and  repairs  a 
sequence  test  should  be  given  the  control  to  make  sure 
that  all  apparatus  functions  properly  and  the  sequence  of 
operation  is  correct.  With  K  type  control,  the  car  should 
be  operated  in  both  directions,  making  sure  that  the  line 
switch  comes  in  and  drops  out  properly  and  that  the 
car  accelerates  correctly.  On  remote  control  equipments, 
the  switches  should  be  operated  with  the  main  knife 
switch  open  and  the  car  operated  in  both  directions  to 
make  sure  that  the  car  accelerates  properly. 

Details  to  be  observed  in  inspection  of  control  are 
given  in  the  instructions. 

Expander  Saves  Piston  Rings* 

By  Charles  Herms 

General  Foreman 
San  Diego  Electric  Railway 


PISTON  rings  are  in- 
serted in  the  grooves  by 
means  of  pliers  with  V- 
shaped  slots  at  the  ends. 
Before  the  rings  are 
slipped  over  the  head  of 
the  piston  they  are  ex- 
panded, and  unless  this  is 
done  with  care  the  rings 
will  be  stressed  beyond 
their  strength  and  break. 
We  use  pliers  with  a  set 
screw  which  can  be  ad- 
justed to  limit  the  extent 
to  which  the  rings  are  ex- 
panded. The  maximum 
opening  of  the  pliers  is 
determined  when  inserting 
the  first  ring,  and  the 
The  other  rings  can  then  be 
breakage. 


This  piston  ring  expander 
has  a  stop  that  prevents 
stretching  the  rings  too  far 

screw  is  set  for  this  limit, 
expanded  without  fear  of 


Motors    are    tested    in    the    Cleveland    Railway 
SSO  v.  tro/ley  shops  with  equipment  connected  as  shown  in 

the  diagram 
Lineswifchs 


Circuii-  breaker    '^^-% 
Sfarf-  buff  on  I    ; 
Sfo/>bt/ffon' 


MIMMIL 

KlSohms.cap- 
J         35  amp. 

700  ohms 
cap.  0.5  amp. 


Testing  Railway  Motors 
in  the  Shops* 

■*  By  Christ  Reinker 

General  Foreman  Mechanical  Department 
Cleveland  Raihiiay 

PEPAIRED  motors  are  now  tested  thoroughly  in  the 
shops  of  the  Cleveland  Railway  before  they  are 
mounted  on  the  car.  Previously,  when  the  motors  were 
tested  on  the  cars  some  of  them  passed  the  short  .circuit 
test,  but  failed  later  in  operation  because  it  was  impos- 
sible to  locate  all  defects.  With  the  present  method,  the 
workman  determines  immediately  if  the  motor  is  in  sat- 
isfactory condition.  The  method  also  saves  time,  since 
if  a  defect  is  apparent,  it  is  not  necessary  to  dismount 
the  motor  from  the  truck  and  return  it  to  the  repair 
room. 

The  motor  to  be  tested  is  placed  on  a  stand  and  is 
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connected  up  as  shown  in  the  diagram.  The  resistance 
grids  are  mounted  overhead  along  with  the  circuit 
breaker,  so  that  they  are  out  of  the  way  of  the  workmen. 
When  the  motor  has  been  connected,  the  workman 
presses  the  starting  button.  The  armature  should  reach 
full  speed  almost  immediately.  It  is  allowed  to  run  and 
carefully  watched.  Overheating  of  bearings  indicates 
that  they  are  fitted  too  tight.  If  the  motor  speed  is  too 
high,  too  low,  or  irregular,  defects  are  indicated  whict 
must  be  corrected.  Failure  to  start  indicates  an  opet 
field,  in  which  event  the  line  switch  does  not  close. 
The  approximate  cost  of  this  equipment  is  $1 10 

Philadelphia's  Trolley -Break  Record 
Continues  at  High  Level 

By  H.  S.  Murphy 

Staff  Engineer 
Philadelphia  Rapid  Transit  Company 

RECORDS  of  trolley  breaks  are  always  of  interest  to 
electric  railway  operators.  The  last  report  of  the 
Trolley  Wire  Committee  of  the  American  Electric  Rail- 
way Engineering  Association  shows  that  during  1929,  on 
approximately  11,000  miles  of  electric  railway  lines,  there 
was  an  average  of  nine  trolley  breaks  every  two  days. 
This  is  one  break  for  every  250,000  car-miles. 

The  Philadelphia  Rapid  Transit  Company  has  shown 
a  consistently  good  trolley  break  record  ever  since  the 
Trolley  Wire  Committee  started  to  accumulate  data  on 
breaks  in  1921.  This  property  for  the  last  seven  years 
has  had  an  average  of  one  trolley  break  every  A\  days, 
or  one  break  for  each  828.000  car-miles.  This  includes 
breaks  due  to  all  causes.  The  record  for  breaks  under 
the  control  of  line  maintenance  forces,  usually  called 
breaks  due  to  wire  and  fittings,  is  one  for  every  9.8 
days,  or  every  1.910,000  car-miles.  During  this  seven- 
year  period  499,000,000  car-miles  were  operated.  This 
figure  includes  1,400,000  trolley  bus-miles.  The  present 
length  of  line  on  a  single-track  basis  is  approximately 
567  miles  of  rail  and  13  miles  of  trolley-bus  line. 

The  record  for  each  year,  both  as  to  number  of  breaks 
and  breaks  per  100,000  car-miles,  is  shown  in  the  table. 
During  the  first  five  months  of  1931,  there  have  been 
only  four  breaks  all  due  to  causes  beyond  the  control 
of  the  line  maintenance  forces.  .Approximately  30,000,- 
000  car -miles  were  operated  during  this  period. 


Year 

TroU< 
Total 

!y  Breaks 
Due  to  Wire 
and  Fittings 

39 

36 

54 

40 

35 

36 

21 

Trolley 
100,000 

Total 
0.128 
0.130 
0.168 
0.118 
0.121 
0.114 
0.093 

Breaks  per 

Car-MUes 
Due  to  Wire 
and  Fittings 

1924 

95 

0.053 

1925        

87 

0.054 

1926 

114 

0.080 

1927      

86 

0.055 

1928 

85 

0.050 

1929     

76 

0.054 

1930 

59 

0.033 

602 


261 


0.121 


0.052 
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Market,  Chestnut  and  Walnut  Streets  in  downtown 
Philadelphia  are  three  of  the  heaviest  traffic  streets  in  the 
world.  No  trolley  breaks  from  any  cause  have  occurred 
on  Market  Street  since  1927,  and  none  have  occurred  on 
the  other  streets  since  1923.  This  means  that  1,200,000 
cars  have  passed  under  the  Market  Street  wire  and 
3,600,000  cars  under  the  Chestnut  and  Walnut  Street 
wire  since  the  last  break.  The  normal  life  of  the  wire 
under  this  heavy  service  is  between  1,600,000  and  2,200,- 
000  car  movements. 

These  results  have  been  attained  without  excessive 
expense  for  maintenance  or  renewals  of  trolley  wire. 
The  amount  of  wire  used  for  replacements  has  been 
steadily  decreasing.  The  principal  contributing  factor  has 
been  a  maintenance  force  trained  to  prevent  breaks  by 
knowing  the  heavy-wear  spots,  and  making  simple  inex- 
pensive repairs  in  time  to  avoid  trouble.  A  large  por- 
tion of  the  responsibility  has  been  placed  on  the  linemen, 
who  are  the  only  men  who  can  prevent  trolley  breaks. 
The  results,  in  my  opinion,  show  that  this  confidence  has 
not  been  misplaced. 

In  recent  years  a  number  of  companies  have  made 
trolley-break  records  somewhat  better  than  this,  but  we 
know  of  no  equal  sustained  performance  over  so  long 
a  period.  If  there  are  any  other  records  as  good  or 
better  than  this  it  would  be  interesting  and  instructive  to 
hear  about  them. 

Uniform  Classification  Proposed 
for  Bus  Pull-Ins 

To  MEET  the  present  need  for  a  uniform  method 
of  recording  the  cause  of  equipment  failures  in  bus 
operation,  Bus  Transportation  suggests  a  classification 
of  vehicle  parts  as  a  basis  upon  which  to  form  a  standard. 
The  system  of  classification  is  flexible  so  that  it  can  be 
made  to  serve  the  needs  of  large  or  small  companies. 
"Equipment  failure"  has  been  adopted  as  the  desig- 
nation for  all  kinds  of  failures  on  the  road.  The  fol- 
lowing definition  was  given: 

An  equipment  failure  includes  any  instance  where  the  bus  fails 
to  fulfill  the  run  assigned  without  special  attention  or  repairs, 
or  arrives  at  destination  more  than  five  minutes  late  due  to  me- 
chanical failure. 


Effect  of  Worn  Carbons  on 

Motor  Commutation       by  John  s.  dean 

Renetvat  Parts  Engineer 
Westinghouse  Electric  &  Manufacturing  Company 

IN  DIRECT-CURRENT  railway  motors  the  current 
must  be  led  into  the  armature  windings  at  definite 
points  commonly  called  the  neutral  positions.  These  are 
determined  by  the  throw  of  the  leads  of  the  armature 
coils  and  with  some  few  exceptions  this  places  the 
brushes  along  the  center  line  of  the  main  field  coils. 
The  brush-holders  of  most  railway  motors  are  perma- 
nently located  in  the  neutral  positions,  which  must  always 
be  maintained  exactly  in  order  to  obtain  the  least  spark- 
ing at  the  brushes. 


A  worn  carbon  ■ 
in  a  new  brush 
holder 


A  new  ccrrb'on 
in  a  worn  brush 
holder 


How  worn  car- 
bons and 
brush-holders 
affect  the 
neutral  po- 
sition 


The  condition  of  the  brush-holder  boxes  and  carbons 
plays  an  important  part  in  good  commutation.  If  the 
motor  brushes  have  developed  considerable  side  wear, 
they  may  be  shifted  ahead  as  much  as  \  in.,  throwing 
them  out  of  the  neutral  position  by  that  amount.  Fur- 
ther, if  the  inside  of  the  carbon-way  of  the  brush- 
holder  is  badly  worn,  even  though  a  new  brush  is  used, 
it  may  be  shifted  ahead  about  tV  in.  When  a  motor  is 
ojjerated  with  a  combination  of  badly  worn  brushes  in 
worn  carbon-ways,  the  brush  contact  may  be  shifted 
ahead  as  much  as  ^  in.  from  the  neutral  position.  If 
the  brush  of  a  motor  is  shifted  ahead  of  the  neutral 
position  or  in  the  direction  of  the  rotation  of  the  arma- 
ture, the  commutation  tends  to  become  very  poor.  In- 
spection and  brush  renewals  are  essential  to  prevent  the 
development  of  bad  sparking,  which  may  finally  cause 
the  motor  to  flash  over  and  blow  to  ground. 


Classification  of  Vehicle  Parts  for  Equipment  Failure  Records 


Engine  and  Related  Units 

{Except  Electrical) 

Groups   110  to  160 

110.   Enfcine   proper 

111.  Shaft  bearings 

(a)  Rod 

(b)  Main 

112.  Piston  pins 

113.  Camshaft 

114.  Valve  mechanism 

(a)  Cam  followers 

(b)  Lifters 

(c)  Valves  proper 

(d)  Rocker    arm    as- 
sembly 

115.  Oil  system 

(a)  Frozen  engine 

(b)  Low   pressure 

(c)  Gase 

116.  Gaskets 

(a)  Head 

(b)  Other 

120.   Spark  pings 
130.   Fnel  feed 
131.  Carburetor 


132.  Oasoline  system 

(a)  Vacuum  tank  or 
fuel  pump 

(b)  Gas  line 

(c)  Gas  tank 

(d)  Gage 

133.  Accelerator 

140.   CooUns   system 

141.  Radiator 

142.  Water   system 

(a)  Water    pump 

(b)  Hose  connections 

(c)  Gage 

143.  Fan   assembly 

(a)  Fan  and  hub 

(b)  Belt 

150.   Air  system 

151.  Compressor 

152.  Tank,  fittings   and 
gage 

160.  Drive    Une     (to    rear 
end) 

161.  Transmission 

162.  Clutch 

163.  Shaft 

164.  Universals 


Chassis 
Groups  210  to  240 

210.    Springs 

211.  Leaf 

212.  Air 

220.   Steering  gear 
230.   Axles  and  wheels 

231.  Rear  axle  assembly 

(a)  Differential 

(b)  Final  drive 
<c)    Shafts 

(d)   Axle  housing 

232.  Front  axle 

233.  Wheels 

(a)  Bearings 

(b)  Wheel  proper 

(c)  Rims 

240.    Brakes 

241.  Service 

242.  Emergency 

Electrical   System 

Groups  310  to  330 

310.    Main   electrical   units 

311.   Generator 


312.  Starter 

313.  Battery 

314.  Voltage    regulator 

315.  Heavy  duty  cable 

316.  Ammeter 

320    Ignition   system 

321.  Coil 

322.  Distributor 

323.  High-tension  wiring 

330.    Body   electrical   units 

331.  Lights 

( Sub-divide  ac- 
cording to  cir- 
cuits, if  desired) 

332.  Horn 

333.  Bells  or  buzzers 


Body  and  Accessories 
Groups    410   to   420 
410.   Body    proper 

411.  Doors 

412.  Seats 

413.  Other 

420.   Body   accessories 

421.   Windshield  wiper 


422.  Speedom.eter 

423.  Fare  box  or  regia- 

424.  Heater 

425.  Other 


Tires 
Group  510 
510.      Ttre   tronUe 

Miscellaneous 

Group  610 

610.   Out    of    gas,    oil    or 
water 

611.  Gas 

612.  Oil 

613.  Water 

Not  Chargeable 
Group  710 
710.   Not     cliargeable 

711.  Accident 

712.  Stuck    tn    snow    or 

m,ud 
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New 


Products  >'^^^^*^ 

the  Railways 


Steel  Tank  Mercury-Arc  Rectifier  is  designed 
for  the  conversion  of  alternating  to  direct  current 
over  wide  ranges  of  voltage  and  current.  The 
rectifier  consists  of  a  mercury  pool  cathode  and 
anodes  inside  a  steel  tank  with  facilities  for 
condensing  the  mercury  vapor,  and  the  necessary 
auxiliary  apparatus  for  maintaining  the  proper 
vacuum  and  temperature  conditions.  Manujac- 
turer:  Westinghouse  Electric  &  Manufacturing 
Company. 


Bus  Ventilator  con- 
sists of  a  top  portion 
pressed  from  lead- 
coated  steel  designed 
to  give  maximum  ve- 
locity of  air,  and  a  mo- 
tor wound  for  12  volts 
to  which  is  attached 
a  fan  blade  to  exhaust 
the  air  at  160  cu.ft.  per 
minute  with  the  bus 
at  rest,  and  200  cu.ft. 
per  minute  at  10  to  15 
m.p.h.  The  motor  and 
fan  are  removable  and 
replaceable  by  loosen- 
ing two  screws.  Manu- 
facturer: Electric  Serv- 
ice Supplies  Company, 
Philadelphia,  Pa. 


Dash-Illuminating  Head- 
light is  recess  mounted  and 
employs  an  auto-type  ray- 
deflecting  lens  that  projects 
a  diffused  light  well  in 
front  of  the  car.  A  circu- 
lar side  lens  of  Pyrex  heat- 
resisting  glass  for  illumi- 
nating the  dash  eliminates 
the  need  for  additional 
lighting  where  dash  illumi- 
nation is  desirable.  Manu- 
facturer: Ohio  Brass  Com- 
pany, Mansfield,  Ohio. 


Gear  and  Pinion  Puller  can  develop  a  force  of  125 
tons  or  225  tons  by  means  of  a  rachet  wrench.  A 
secondary  rachet  wrench  can  take  up  all  the  slack  by 
developing  a  force  of  15  tons.  The  power  plant  proper 
can  be  raised  or  lowered  with  the  two  wheels  at  the 
top  to  give  a  vertical  adjustment  of  10  in. 
Manufacturer:  Clark  Manufacturing  Company,  Bird 
Haven,   Va. 


Trolley  Ear  has  been  designed  for  use  with  renewable  copper 
sheaths.  The  ear  is  of  cast  bronze  metal,  having  lips  that  peen 
over  the  wire  in  the  usual  manner.  The  renewable  copper  sheath 
is  attached  to  the  ear  by  lugs,  which  are  easily  lapped  over  to  form 
the  locking  position.  The  sheath  can  be  renewed  without 
disturbing  the  bronze  ear  casting.  Manufacturer:  Electric  Rail- 
way Equipment  Company,  Cincinnati,  Ohio. 
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News  of  the  Industry 


Improvement  Projects 


Hopewell,  Va. — The  new  rail  ana  du» 
terminal  being  erected  hy  the  Peters- 
burg, Hopewell  &  City  Point  Railway 
here  is  nearing  completion.  The  build- 
ing will  add  materially  to  the  appearance 
of  the  business  section.  On  the  main 
floor  will  be  waiting  rooms  for  white 
and  colored  patrons  and  a  modern  and 
up-to-date  lunch  stand  and  magazine 
store.  The  restrooms  will  be  on  the 
second  floor.  The  building  represents 
an  investment  of  more  than  $12,000. 

Providence,  R.  I. — The  United  Elec- 
tric Railway  has  petitioned  the  Public 
Utilities  Commission  for  permission  to 
lay  double  tracks  in  that  part  of  North 
Main  Street  between  Benefit  Street  and 
Doyle  Avenue.  Authority  has  been 
asked  also  to  install  a  double  turnout 
in  Manton  Avenue,  between  Glenbridge 
Avenue  and  Raritan  Street,  and  a  single 
turnout  on  Manton  Avenue  between 
Florence  and  Joslin  Streets. 
-f 

Vancouver,  B.  C. — The  British  Colum- 
bia Electric  Railway  has  commenced  a 
new  track-laying  project  here  on  Gran- 
ville Street.  This  work  is  all  being  done 
between  midnight  and  8  a.m. 


Fare  Changes 


Jacksonville,  Fla. — City  councilnien 
have  been  petitioned  to  adopt  a  resolu- 
tion asking  the  Council's  Public  Service 
Committee  to  negotiate  with  the  Jack- 
sonville Traction  Company  with  a  view 
toward  establishment  of  a  5-cent  zone 
fare. 

■f 

Baltimore,  Md. — Mrs.  Eva  A.  Mc- 
Greevy  has  asked  the  Public  Service 
Commission  to  direct  the  United  Rail- 
ways &  Electric  Company  to  reduce  the 
number  of  fares  from  two  to  one  be- 
tween the  city  and  Spring  Grove  Hos- 
pital, a  state  institution.  She  contends 
that  many  poor  persons  who  go  to  the 
hospital  to  visit  relatives  are  unable  to 
pav  two  fares. 

♦ 

Vancouver,  B.  C. — The  city  has  de- 
cided against  a  survey  of  the  British  Co- 
lumbia Electric  Railway's  system  at  an 
estimated  cost  of  $35,000.  Instead,  the 
city's  outside  auditor  will  check  the 
company's  books  preliminary  to  nego- 
tiations for  a  renewal  of  a  three-year 
contract    covering   fares. 


Bus  Operations 


Schenectady,  N.  Y.— The  Public  Serv- 
ice Commission  has  approved  the  action 
of  the  Schenectady  Railway  under  its 
order  of  July  1  in  substituting  bus  serv- 
ice for  railway  service  between  Schenec- 
tady and  the  village  of  Scotia,  and  in  the 
towns  of   Rotterdam  and   Glenville. 

{Late   News   Continued    on    I'aye    432) 


414  Buses  Now  Used 

by  Pacific  Electric  Railway 

Growth  of  Operation  at  Los  Angeles  Recited 
by  Official  at  Interstate  Commerce  Commission 
Hearing.      Interesting    Comparative    Statistics 


RA.  SMITH,  passenger  traffic  man- 
.  ager  of  the  Pacific  Electric  Rail- 
way, outlined  before  the  Interstate 
Commerce  Commission  at  Los  Angeles 
some  time  ago,  the  reasons  for  the  opera- 
tion of  motor  coach  passenger  service 
by  the  Pacific  Electric  Railway  and  its 
affiliated  organizations,  also  the  extent 
of  such  operations.  Operations  of  rail 
lines,  as  well  as  motor  coach  lines,  com- 
prise a  service  both  between  communi- 
ties and  cities,  as  well  as  a  local  or  street 
car  service  within  several  cities  and 
communities. 

Effective  May  10,  1917,  by  enactment, 
the  California  Railroad  Commission  was 
given  control  of  motor  coach  lines  to  the 
extent  among  other  things  of  requiring 
the  securing  from  such  commission  of 
a  permit  of  necessity  and  convenience 
for  the  operation  of  new  lines,  except 
where  operation  was  entirely  within  the 
corporate  limits  of  an  incorporated  city. 
However,  such  enactment  permitted  the 
continued  operation  of  such  lines  as 
were  operating  in  good  faith  prior  to 
May  10,  1917. 

Prior  to  the  date  of  enactment,  a  num- 
ber of  independent  motor  coach  lines 
competed  with  the  Pacific  Electric.  In 
some  cases  such  conipetition  was  by  di- 
rectly parallel  lines,  and  in  other  cases 
competition  was  between  important 
terminals,  the  routes  traversing  a  differ- 
ent intervening  territory. 

Since  May  10.  1917,  no  parallel  opera- 
tion   by    independents    has    been    estab- 


Coming  Meetings 


Aug.  6-8  —  Paciflo  Claim  Agents 
Association,    Stoclcton,   Cal. 

Aug.  13  —  Transportation  Section, 
Wisconsin  Utilities  Association,  Hotel 
Retlaw,  Fond  du  lac.  Wis. 

Aug.  14 — Annual  Convention,  Wis- 
consin Motor  Coach  Association,  Hotel 
Retlaw,   Fond  du  lac.  Wis. 

Sept.  9-10 — Central  Electric  Rail- 
way Master  Mechanics*  Association, 
Cincinnati,  Ohio. 

Sept.  36-Oct.  2 — Annual  Conven- 
tion, American  Electric  Railway 
Association,   Atlantic   City,   N.    J. 

Sept.  48-29 — Annual  Convention, 
National  Association  of  Motor  Bus 
Operators,   Atlantic  City,   N.  J. 

.Ian.  27-29,  1932 — Electric  Railway 
Association  of  Equipment  Men, 
Southern    Properties,    Richmond,   Va. 


lished  in  competition  with  the  Pacific 
Electric,  although  a  number  of  lines 
have  been  established  between  terminals, 
but  run  over  what  might  be  said  to  be 
non-competitive  territory. 

The  Pacific  Electric  Railway  felt  that 
its  rail  lines  were  giving  good  service 
and  at  reasonable  rates  and  should  be 
protected,  but  the  tremendous  increase 
in  population  in  the  general  territory 
served  by  its  lines,  together  with  the 
development  of  territory  in  districts  a 
considerable  distance  away  from  estab- 
lished lines,  offered  very  attractive  fields 
for  independent  operators  into  newly 
developed  territory,  frequently  in  direct 
competition  to  existing  lines  of  the 
Pacific  Electric  Railway.  In  order  to 
protect  the  citizens  and  communities, 
using  and  depending  upon  a  continuation 
of  good  service  at  reasonable  rates,  from 
an  inferior  service  at  higher  rates,  as 
well  as  to  preserve  its  property  and  busi- 
ness the  Pacific  Electric  Railway  began 
to  establish  lines  of  its  own.  The  first 
operation  of  the  company  was  the  pur- 
chase in  1917  of  an  independent  motor 
coach  line  operating  between  San 
(Continued  on  Page  437) 


Coral  Gables  Went  in  for 
Municipal  Ownership! 

A  plan  for  refinancing  the  entire 
bonded  and  floating  debt  of  Coral 
Gables,  Fla.,  has  been  agreed  upon  after 
a  series  of  conferences  with  the  City 
Commission,  according  to  the  Bond- 
holders' Protective  Committee.  The  en- 
tire debt  is  to  be  refunded  by  bonds  and 
corporate  stock  bearing  6  per  cent  in- 
terest. The  bonds  will  be  due  in  40 
years.  Provision  will  be  made  for 
amortization  of  the  bonds  beginning  in 
the  sixth  year.  It  was  deemed  doubtful 
whether,  prior  to  that  date,  the  city  can 
raise  more  than  the  interest  charges, 
but  if  funds  in  excess  of  interest  charges 
are  raised  during  these  years,  the  sur- 
plus is  to  be  paid  into  a  special  account 
for  the  benefit  of  creditors. 

The  corporate  stock  is  intended  to  per- 
mit creditors  to  benefit  by  any  recoverv 
on  the  part  of  the  city  from  the  present 
level.  The  obligations  are  payable  solelv 
from  the  corporate  stock  trust  fund  and 
the  physical  properties  of  the  public 
utilities  are  pledged  to  this  fund.  The 
city  also  agrees  to  include  in  its  budget 
a  proper  depreciation  reserve  for  utilities 
in  an  arnount  to  be  agreed  upon;  and 
the  premiums  for  insurance  against  lia- 
bilities incurred  \n  the  operation  of  the 
municipal  street  railway  and  bus  lines 
and  other  utilities. 
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Bus  Operations 


(Continued  from  Page  431) 

Pittsfield,  Mass.— The  Pittsfield  Yel- 
low Cab  Company  has  petitioned  the 
City  Council  for  a  franchise  to  operate 
buses  on  six  routes  at  5-cent  fares  in 
territory  now  covered  by  the  Berkshire 
Street  Railway  with  trolley  service.  The 
Yellow  Cab  had  previously  asked  for  a 
permit  to  run  between  Pittsfield  and 
Dalton. 

Milwaukee,  Wis. — Extension  of  the 
bus  service  of  the  Milwaukee  Electric 
Railway  &  Light  Company  on  Fond  du 
Lac  Avenue  from  the  present  terminus 
at  North  60th  Street  to  Hampton  Road, 
in  Wauwatosa  and  Granville,  has  been 
denied  by  the  Public  Service  Commis- 
sion. The  extension  was  asked  by  112 
residents  of  the  district  affected.  The 
commission  found  that  the  bus  line  was 
operated  at  a  loss  last  year. 

Kansas  City,  Mo. — The  Warwick  bus 
route,  downtown  trunk  line  of  the  Kan- 
sas City  Public  Service  Company,  was 
discontinued  on  July  4,  the  buses,  thor- 
oughly overhauled,  being  placed  on  the 
Benton  line.  The  Warwick  line  lost 
$165,000  in  five  years,  and  its  revival 
is  unlikely.  The  discontinuance  leaves 
three  downtown  trunk  lines.  Fourteen 
Twin  Coaches,  ordered  by  the  Kansas 
City  Public  Service  Company  in  June, 
probably  will  be  used  to  replace  double 
deckers  on  the  Armour-Paseo  line. 
■f 

Beverly,  Mass The  Eastern  Massa- 
chusetts Street  Railway  has  been  granted 
a  permit  to  operate  bus  service  from 
Centerville  to  the  railroad  station  here 
at  a  5-cent  fare.  Taxi  drivers  opposed 
the  permit. 

Monroe,  La. — Advisability  of  adopting 
trolley  buses  for  use  in  the  northern  part 
of  Monroe  will  be  considered  by  the 
City  Commission,  which  is  in  charge  of 
the  Monroe  Municipal  Railway,  when 
it  becomes  necessary  to  remove  street 
car  tracks  from  Louisville  Avenue  to 
clear  the  right-of-way  for  the  new  traffic 
bridge  across  the  river. 

Springfield,  Mass. — The  Springfield 
Street  Railway  plans  to  operate  a  bus 
line  between  Westfield  and  Springfield 
to  supplant  the  present  trolley  system. 
Petitions  have  been  filed  with  West 
Springfield  Selectmen  to  cover  the  route 
in  that  town.  The  railway  has  made 
trial  bus  trips  to  ascertain  better  traffic 
approaches  in  Springfield. 


Service  Changes 


Chicago,  lU. — Additional  rail-air  serv- 
ice is  afforded  North  Shore  Line  cus- 
tomers in  travel  to  points  east  and  south 
of  Chicago,  under  a  hook-up  with  the 
Century  Air  Lines,  Inc.  This  new  serv- 
ice materially  reduces  the  running  time 
between  the  cities  served.  It  supple- 
ments hook-ups  already  established  with 
the  National  Air  Transport,  and  the 
American  Airways  on  the  route  formerly 
known  as  the  Universal  Air  Lines. 
Under  the  new  arrangements,  direct 
service  is  operated  between  North  Shore 
Line  communities  and  Detroit,  Mich.; 
Toledo    and    Cleveland,     Ohio;    South 


Cincinnatus 

A  COLLEGE  professor,  driving 
through  Kentucky,  was  kind  to 
two  strangers  on  the  road.  They  de- 
sired a  lift  and  he  took  them  into  his 
machine.  Then,  having  him  in  their 
power,  they  killed  and  robbed  him, 
drove  off  with  his  car. 

Cincinnatus  never  picks  anyone  up, 
as  much  as  he  admires  the  exemplary 
act  of  Good  Samaritan  on  the  road 
to  Jericho.  The  unhappy  fate  of  the 
gentle  college  professor  has  been  suf- 
fered also  by  others  in  these  past 
years.  The  cautious  motorist  prefers 
loneliness  to  the  company  of  strangers. 
— Cincinnati  Post. 


Bend,  Ind.,  Springfield,  111.,  and  St. 
Louis,  Mo.  Schedules  for  the  through 
trip  to  any  of  the  cities  embraced  in  the 
new  hook-up  are  arranged  by  the  North 
Shore  Line  ticket  agents  in  the  four 
cities. 

■f 

Seattle,  Wash.  —  The  Lake  Burien 
street  car  service,  long  maintained  by  the 
Municipal  Railway,  has  been  perma- 
nently abandoned  between  White  Center 
at  the  south  city  limits  and  the  end  of 
the  line  at  Seahurst.  Transportation  will 
be  handled  by  privately  owned  buses. 
According  to  railway  officials,  the  Lake 
Burien  service  has  been  operated  at  a 
loss  for  several  years.  The  Supreme 
Court  recently  approved  abandonment. 
■f 

Laurel,  Miss. — Crews  of  the  Missis- 
sippi Power  Company  are  engaged  in 
tearing  out  the  tracks  of  the  interurban 
line  between  this  city  and  Ellisville 
under  an  agreement  made  recently  be- 
tween the  city  of  Ellisville  and  the  com- 
pany. Tracks  are  to  be  removed  to  the 
city  limits  of  Laurel  but  service  in  the 
city  is  to  be  continued. 
-♦■ 

Sydney,  N.  S.— The  Public  Utilities 
Board  has  been  holding  hearings  here 
and  in  Halifax  on  the  petition  of  the 
Cape  Breton  Electric  Company,  to  be 
permitted  to  withdraw  electric  railway 
service  in  Sydney.  The  company's  elec- 
tric lines  consist  of  16i  miles  of  track 
within  Sydney  and  16i  miles  of  single- 
track    line    operated    as    the    Sydney    & 


SPEED 

is  the  Order  of  the  Day  and  Age. 
Are  you,  Mr.  Manufacturer  preparing 
for  the  coming  business  revival?  If 
not, 

NOW  IS  THE  TIME. 
Don't  neglect  the 

50th  A.E.R.A.  Convention 
next  September 

EXHIBIT 
your  products.  Meet  prospective  cus- 
tomers. Renew  acquaintances.  Make 
new  friends.  One  week  at  Atlantic 
City  with  an  exhibit  will  Speed  busi- 
ness to  your  plant  and  Dollars  to  your 
treasury. 

You  are  invited 
The  Exhibit  Committee. 


Glace  Bay  Electric  Railway.  The  re- 
duction in  the  tram  receipts  are  at- 
tributed to  the  increase  in  the  use  of 
the  private  auto,  and  to  the  introduction 
of  so-called  "jitneys"  in  Sydney  and 
Glace  Bay.  The  application  to  with- 
draw service  is  being  opposed  by  the 
city  of  Sydney,  but  its  plea  for  delay  in 
the  consideration  of  the  matter  has  been 
rejected  by  the  commission. 

■f 
Los  Angeles,  CaL — The  Los  Angeles 
Railway  has  been  authorized  by  the 
Railroad  Commission  to  reroute  its 
motor  coach  line  now  operated  along 
Mines  Avenue  and  Whittier  Boulevard. 

Memphis,  Tenn. — Service  on  the  Fair 
Grounds  line  of  the  Memphis  Street 
Railway  on  Madison  Avenue  has  been 
speeded  up  by  the  addition  of  more  cars 
and  the  abolition  of  trailer  trains.  The 
morning  servfce  from  6  to  9  o'clock  has 
been  increased  from  a  five  to  two-minute 
headway,  as  has  the  evening  service 
from  5  to  7  o'clock.  The  midday  head- 
way on  this  line  continues  at  six 
minutes. 

■f 

Marion,  Ohio — The  Columbus,  Dela- 
ware &  Marion  Electric  Company  has 
petitioned  the  Ohio  Public  Utilities 
Commission  for  authority  to  file  a  new 
time  schedule  reducing  from  eight  to 
four  its  railway  round  trips  per  day, 
between  Marion  and  Bucyrus.  The  pe- 
tition will  be  heard  on  July  29. 
■f 

Alliance,  Ohio — Immediate  abandon- 
ment of  freight  service  between  Canton 
and  Salem  by  the  Stark  Electric  Rail- 
road has  been  authorized  by  the  Public 
Utilities  Commission.  With  the  aban- 
donment of  the  Youngstown  &  Ohio  River 
Railroad  and  the  partial  withdrawal  of 
service  by  the  Northern  Ohio  Traction, 
the  Stark  Electric  now  has  no  outside 
connection. 

■f 

Birmingham,  Ala. — Due  to  construc- 
tion of  underpasses  for  Twentieth  Street, 
the  Birmingham  Electric  Company  has 
been  forced  to  reroute  several  of  its 
railway  lines.  On  completion  of  the 
underpasses  Twentieth  Street  will  open 
a  clear  route  with  rail  crossings  elimi- 
nated. The  maze  of  steam  railroad 
tracks  at  grade  on  Twentieth  Street, 
from  Morris  Avenue  to  Powell  Avenue, 
has  long  constituted  a  tremendous  handi- 
cap in  maintaining  railway  schedules. 

Rockland,  Me. — The  Central  Maine 
Power  Company  abandoned  the  16-mile 
Rockland,  Thomaston  &  Camden  Street 
Railway  on  July  25.  This  route  was 
built  in  1892-93.  Freight  transportation 
was  discontinued  last  August.  Bus 
service  may  be  substituted,  but  not  by 
the  Central  Maine  Power  Company. 
■f 

Birmingham,  Ala. — Prior  to  the  re- 
cent opening  of  Birmingham's  new  mu- 
nicipal airport  the  question  of  handling 
traffic  to  and  from  the  field  became  para- 
mount. Since  the  rail  lines  of  the 
Birmingham  Electric  end  from  2  to  3 
miles  from  the  port,  the  situation  was  all 
the  more  acute.  Happily  a  solution  was 
found  and  put  into  effect.  The  Birming- 
ham Electric  Company  has  agreed  to 
run  buses  from  their  lines  on  regular 
schedule.  It  is  expected  that  eventually 
this  615-acre  airport  will  be  served  by 
trolley  and  bus. 
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$500,000  Milwaukee  Project 
Started 

Construction  will  be  started  immediately 
on  the  Lakeside  belt  line,  a  6-mile  electric 
railway  project  of  the  Milwaukee  Electric 
Railway  &  Light  Company  through  parts 
of  the  towns  of  Lake  and  Greenfield.  All 
contracts  for  grading,  concrete  work  and 
steel  fabrication  are  being  placed  with  Mil- 
waukee firms,  and  it  is  specified  that  local 
labor  be  employed  exclusively.  The  esti- 
mated cost  of  the  project  is  $500,000. 

Grading  contracts  have  just  been  awarded 
to  four  firms,  which  will  proceed  simul- 
taneously on  as  many  sections  of  the  job. 
In  the  meantime,  several  Milwaukee  struc- 
tural steel  firms  will  fabricate  the  bridges, 
and  other  contractors  will  place  the  con- 
crete bridge  abutments. 

The  plan  is  to  complete  the  grading, 
concrete  and  bridge  work  by  early  winter 
so  that  the  new  roadbed  can  settle  during 
the  winter.  Track  laying  is  expected  to 
be  done  next  spring. 

The  new  line  will  run  east  and  west  just 
south  of  and  parallel  to  Howard  Avenue. 
It  will  connect  the  present  Lakeside  belt 
line  near  South  Sixth  Street,  with  the 
company's  main  rapid  transit  system  at  a 
point  west  of  Woodlawn  Avenue. 

The  line  will  be  entirely  without  grade 
crossings.  The  right-of-way  on  which  this 
railway  is  to  be  built  is  of  sufficient  width 
to  acconnmodate  electric  transmission  lines 
to  provide  needed  additional  outlets  for 
power  generated  at  the  Lakeside  power 
plant. 

• 

InsuU's  Indiana  Properties 
Co-ordinated 

Operation  of  the  Terre  Haute,  Indian- 
apolis &  Eastern  Traction  Company  as  a 
subsidiary  of  the  Midland  United  Com- 
pany, an  Insull  holding  company,  was 
begun  at  midnight  on  June  30  by  Elmer  W. 
Stout,  receiver.  Approval  of  the  sale  of 
the  properties  to  B.  P.  Shearon,  secretary 
of  the  Midland  Company,  at  a  foreclosure 
sale  held  in  Indianapolis  on  June  23,  was 
given  on  June  29  by  Judge  Ryan  of  Marion 
Superior  Court.  The  purchase  price  was 
$2,500,000. 

Actual  supervision  of  the  operation  of 
the  T.H.I.&E.  properties  was  taken  over 
July  1  by  Indianapolis  executives  of  the 
co-ordinated  Insull  management.  Henry 
Bucher,  vice-president  of  the  Indiana  Rail- 
road and  operating  chief  of  other  lines 
comprising  the  Indiana  Railroad  System, 
has  been  appointed  railway  executive  for 
the  T.H.I.&E.  properties,  and  other  offi- 
cials of  the  co-ordinated  lines  have  been 
assigned  to  similar  positions  on  the 
T.H.I.&E. 

The  Indiana  Railroad  petitioned  the  Pub- 
lic Service  Commission  on  July  2  for  au- 
thority to  acquire  the  interurban  lines  for- 
merly owned  by  the  T.H.I.&E.  between 
Indianapolis  and  Brazil,  between  Indian- 
apolis and  Richmond  and  between  Dun- 
reith  and  Newcastle,  and  the  city  railway 
system  in  Richmond. 

The  Public  Service  Company  of  Indiana, 
another  subsidiary  of  the  Midland  United 
Company,  simultaneously  asked  permission 
to  acquire  all  electric  light  and  power  facil- 
ities controlled  by  the  T.H.I.&E.  as  well 
as  the  street  railway  system  in  Terre  Haute 
and  interurban  lines  between  Terre  Haute 
and  Brazil  and  between  Terre  Haute  and 
Paris,  III. 

Although  the  receiver  now  has  pending 
before  the  commission  a  petition  to  aban- 


don the  62-mile  Terre  Haute,  Indianapolis 
&  Eastern's  eastern  division  from  Indian- 
apolis to  Richmond,  he  has  proposed  in  an 
amended  petition  a  new  route  which  would 
be  over  the  Indiana  Railroad  line  from 
Indianapolis  to  Newcastle,  thence  over  the 
T.H.I.&E.  spur  line  from  New  Castle  to 
Dunreith  and  over  the  T.H.I.&E.  eastern 
division  from  Dunreith  to  Richmond.  Thus, 
only  that  part  of  the  eastern  division  from 
Indianapolis  to  Dunreith,  or  about  39  miles 
of  track,  would  be  abandoned.  The  pro- 
posed route  between  Indianapolis  and  Rich- 
mond would  be  about  18  miles  longer.  The 
city  of  Greenfield  recently  protested  against 
the  proposed  discontinuance  of  service.  The 
T.H.I.&E.  car  shops  are  located  at  Green- 
field. 


Program  of  Entertainment 
for  Atlantic  City 

Guy  C.  Hecker,  general  secretary  of  the 
American  Electric  Railway  Association, 
urges  all  chairmen  of  subcommittees  to 
turn  in  any  copy  matter  intended  to  be  in- 
cluded in  the  printed  program  for  the 
meeting  of  the  association  at  Atlantic  City 
Sept.  26  to  Oct.  2.  Attention  is  also  di- 
rected by  Mr.  Hecker  to  the  fact  that 
copy  matter  for  any  special  signs  desired 
is  to  be  in  the  hands  of  the  director  of 
exhibits  at  least  24  hours  before  the  signs 
are  to  be  used,  with  instructions  as  to 
when,  where,  and  to  whom,  such  signs  are 
to  be  delivered.  He  also  reiterates  the 
fact  that  the  chairman  of  all  sub-commit- 
tees are  to  meet  with  the  general  chairman, 
at  the  office  of  the  director  of  exhibits  at 
7  p.m.,  Sunday,  Sept.  27.  As  developed 
up  to  this  time  the  program  of  entertain- 
ment is  as  follows : 

Golf  tournament,  Sunday. 

Ladies  tea,  Monday  afternoon. 

Ladies  musicale  and  tea,  Tuesday  after- 
noon. 

Ladies   tea,   Wednesday  afternoon. 

Ladies  tea,  Thursday  afternoon. 

President's   reception,   Monday  night. 

Formal    dance,    Thursday    night. 

Informal  bridge  Monday  afternoon. 

Informal   bridge,   Tuesday   afternoon. 

Ladies  bridge  tournament,  music,  Wed- 
nesday afternoon. 

Informal  bridge,  Thursday  afternoon. 

Advisory  council,  Tuesday  night. 

Special  entertainment,  Wednesday  night. 


Agitation  to  Make  Binghamton 
All  Bus 

The  Common  Council  of  Binghamton, 
N.  Y.,  plans  to  hold  a  public  hearing  upon 
the  question  of  substituting  bus  transporta- 
tion in  Binghamton  for  trolley  cars  to 
ascertain  the  wishes  of  the  people  of  the 
city.  Alderman  Chubbuck,  who  proposed 
the  resolution,  said  the  move  was  suggested 
by  reports  that  such  action  would  be 
recommended  by  the  City  Planning  Cora- 
mission.  Should  opinion,  as  expressed 
at  this  hearing,  favor  the  change  the  mat- 
ter will  then  be  taken  up  officially  with  the 
Triple    Cities    Traction   Corporation. 

General  Manager  Burley,  of  the  Triple 
Cities  Traction  Corporation,  said  the  com- 
pany is  willing  to  co-operate  in  every  pos- 
sible way  with  city  officials  and  the  public 
at  large  to  improve  transportation  service. 
As  far  as  he  could  now  see,  without 
extensive  investigation,  the  company  would 
have  little  to  gain  in  a  financial  way  since 
to  change  to  buses  on  all  lines,  it  would 
be  necessary  to  purchase  a  large  number 
of  buses.  Upon  the  main  lines,  it  would 
be  necessary  to  install  all  new  equipment 
and  he  has  no  idea  of  the  number  which 


would  be  required  properly  to  handle  the 
passengers  now  carried  by  trolley.  Even 
taking  into  consideration  the  probable  sav- 
ing in  paving  taxes,  the  actual  saving 
would  be  more  apparent  than  real.  With- 
out having  made  any  investigations,  Mr. 
Burley  estimates  the  cost  of  making  the 
change  and  the  purchase  of  new  equipment 
would  be  $750,000. 


"Mayor  Walker  Might  WeU 
Smile  Sardonically" 

Postponement  of  rapid  transit  unification 
in  New  York  for  at  least  another  year  is 
recommended  in  a  report  submitted  to 
Mayor  Walker  by  a  subcommittee  of  his 
Committee  on  Taxation.  The  report  urges 
that  steps  be  taken  at  once  to  provide  a 
competent  operator,  under  a  lease  or  con- 
tract, to  run  the  new  Eighth  Avenue  sub- 
way line  which  is  expected  to  be  ready  for 
service  in  December. 

As  the  New  York  Times  sees  it,  the 
appeal  of  the  Mayor's  Committee  on  Tax- 
ation to  go  slow  with  subway  unification 
sounds  very  much  like  urging  the  turtle  not 
to  rush  ahead  and  beat  the  hare.  The 
Times  does  not  think  that  any  one  can 
accuse  the  unifiers  of  having  been  precipi- 
tate. For  months  and  even  years  they 
have  gone  forward,  if  at  all,  only  at  a 
snail's  pace.  With  all  of  Mr.  Untermyer's 
energy  and  drive  and  ability  to  get  com- 
petitors to  agree,  he  was  able  to  work  out 
his  plan  of  unification  only  after  efforts 
kept  up  through  several  years.  Since  his 
withdrawal  as  special  counsel  to  the  Transit 
Commission,  that  body,  working  in  har- 
mony with  Chairman  Delaney,  was  sup- 
posed to  be  moving  rapidly  ahead  with  a 
unification  plan  of  its  own.  It  was  to  have 
been  presented  to  the  Board  of  Estimate  on 
July  21,  but  unexplained  delays  occurred 
and  presentation  has  been  put  oflf  for  a 
month.  The  Times  says :  "This  is  fully 
in  line  with  the  hope  deferred  which  hais 
marked,  over  long  periods,  all  the  stages 
of  the  transit  negotiations.  Mayor  Walker 
might  well  smile  sardonically  when  asked 
not  to  allow  the  affair  to  be  hurried." 


Co-ordination  Under  Constant 
Study  in  Newark 

Public  Service  Co-ordinated  Transport 
has  no  present  intention  of  going  along 
with  the  suggestion  that  it  take  the  cars 
off  the  streets  of  Newark,  N.  J.,  between 
10  a.m.  and  4  p.m.  According  to  the  New- 
ark News,  it  does,  however,  intend,  with 
the  completion  of  the  City  Railway,  to 
work  out  a  system  under  which  between 
35  and  40  per  cent  of  the  trolley  trips 
will  be  off  the  streets  downtown.  Buses 
will  handle  short-haul  traffic  on  street* 
where  trolleys  no  longer  run. 

As  a  part  of  the  changes  now  under  way, 
bus  lines  are  being  shifted  to  streets  parallel 
to  trolley  line  streets  as  a  means  of  better 
co-ordination  of  facilities.  It  is  regarded 
as  economically  unsound,  as  well  as  un- 
necessarily congesting  traffic,  to  operate 
buses  and  trolleys  on  the  same  streets. 

When  City  Railway  is  ready  for  opera- 
tion under  lease  by  the  city  to  Public 
Service,  trolley  cars  from  many  lines  will 
use  it.  Cars  eastbound  on  Warren  Street, 
Central  Avenue,  Orange  Street  and  Bloom- 
field  Avenue  will  dip  into  the  new  subway 
line  at  the  intersections  of  those  thorough- 
fares and  the  railway  and  proceed  to  the 
Pennsylvania  Railroad  Station. 
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Mitten  Estate 

Is  to  Be  Turned 
Over  to  P.R.T. 

Dr.  A.  A.  Mitten  has  turned  over  to 
the  Philadelphia  Rapid  Transit  Com- 
pany virtually  the  entire  estate  of  the 
late  Thomas  E.  Mitten,  to  which  he  was 
sole  heir.  The  estate  is  valued  at  close 
to  $1,000,000. 

As  indicated  in  Electric  Railway  Jour- 
nal News  for  June  18,  the  announce- 
ment was  made  by  John  A.  McCarthy, 
vice-president  of  the  Real  Estate  Trust 
Company,  and  one  of  the  six  directors 
named  to  the  P.R.T.  by  Judge  Mc- 
Devitt,  following  surrender  of  Mitten 
Management,  Inc.,  in  the  city's  equity 
suit  on  May  11. 

All  assets  of  Mitten  Management, 
Inc.,  also  have  been  placed  at  the  dis- 
posal of  P.R.T.  by  Dr.  Mitten.  Mr.  Mc- 
Carthy made  a  statement  in  which  he 
said: 

As  nearly  as  can  be  now  a.scertained,  the 
liquidation  of  tiie  estate  will  result  in 
approximately  the  payment  of  $1,000,000 
to  P.R.T.,  subject  to  annuities  to  seven 
annuitants   of   $3,000    each. 

The  e.state  also  owns  70  per  cent  of  the 
stock  of  Mitten  Men  &  Management,  Inc., 
the  remaining  30  per  cent  is  the  personal 
property  of  Dr.  A.  A.  Mitten,  son  of  Thomas 
E.  Mitten.  Whatever  assets  there  are  in 
Mitten  Men  &  Management,  Inc.,  remaining" 
after  the  payment  of  the  obligations  ot 
that  corporation  will  also  be  turned  over 
to  P.R.T.  From  such  investigation  as  the 
committee  In  charge  has  been  able  to  make 
of  Mitten  Men  &  Management,  Inc..  it  is 
not  believed  that  these  assets  will  pay  an 
appreciable  dividend  to  P.R.T. 

Dr.  Mitten's  letter  to  the  P.R.T.  board 
turning  over  the  Mitten  estate  to  the 
P.R.T.  follows: 

There  is  one  class  of  readjustments  con- 
templated by  Judge  McDevitt's  adjudication 
for  which  I  want  to  ask  the  attention  of 
the  board  in  the  hope  that  prompt  disposi- 
tion of  them  may  be  made. 

As  to  a  number  of  past  transactions. 
the  adjudication  holds  that  Mitten  Manage- 
ment or  the  Mitten  estate  may  be  held 
surchargeable  by  P.R.T.  The  original  de- 
cree nisi  entered  by  Judge  McDevitt  called 
for  the  appointment  of  receivers,  who  were 
to  have  full  authority  over  all  such  sur- 
charges, and  under  Paragraph  3  of  the 
decree  were  authorized  : 

"To  Institute  suits  at  law  or  in  equitv 
for  the  recovery  of  any  estate,  property, 
damages  or  demands  existing  in  favor  of 
the  said  Philadelphia  Rapid  Transit  Com- 
pany, and  in  their  discretion  to  compound 
and  settle  with  any  debtor  of  the  companv, 
with  persons  having  possession  of  its  prop- 
erty, or  in  any  way  responsible  at  law  or 
in  equity  to  the  Philadelphia  Rapid  Transit 
Company,  upon  the  terms  and  in  such  man- 
ner as  they  shall  deem  ju.st  and  beneficial 
to  the  Philadelphia  Rapid  Transit 
Company." 

In  presenting  to  Judge  McDevitt  the 
revised  plan,  whereby  directors  were  sub- 
stituted for  receivers,  one  of  the  moving 
grounds  was  the  offer  on  behalf  of  both 
Mitten  Management  and  the  Mitten  estate 
to  place  all  of  the  assets  of  both  at  the 
disposal  of  the  reorganized  board.  In  this 
connection.  Senator  Pepper,  speaking  for 
all  defendants  in  presenting  the  plan  to 
Judge  McDevitt  in  open  court,  stated  : 

"We  hope  that  under  the  plan  now  out- 
lined all  oonstruotive  results  can  be  ob- 
tained without  adverse  action.  All  the 
Mitten  assets,  including  those  of  Mitten 
Management  and  of  the  Mitten  estate,  are 
m  fact  and  in  law  the  assets  of  Dr.  Mitten 
By  his  statement,  made  public  immediately 
after  the  probate  of  his  father's  will  and 
now  repeated,  through  me,  in  open  court, 
all  of  those  assets  in  any  way  related  to 
the  P.R.T.  situation  are  pledged  and  will 
be  applied  to  the  strengthening  of  P.R.T 
in  such  way  as  the  reorganized  board  of 
directors  and  the  court  shall  approve.  This 
statement  is  subject  only  to  the  qualifica- 
tion that  there  are  a  few  small  legacies 
or  annuities  under  the  will  which  the  court 
will  no  doubt  desire  to  protect." 

The  plan  as  presented  by  Senator  Pepper 


was  accepted  by  the  court  on  May  13,  1931, 
and  by  order  of  that  date  the  decree  nisi 
was  modified,  but  only  "so  far  as  relates 
to   the   appointment   of  receivers." 

For  both  Mitten  Management  and  the 
Mitten  estate,  I  hope  very  much  that  the 
board  will  take  up  promptly  the  question 
of  the  disposition  of  the  assets  thus  placed 
at  their  disposal  in  settlement  of  the  sug- 
gested surcharges  under  the  authority  of 
Paragraph  3  of  the  decree  nisi  and  as  con- 
templated in  Senator  Pepper's  presentation 
of  the  plan.  If  the  board  will  designate 
the  committee  or  representatives  whom  it 
wishes  to  go  into  this  matter,  I  will  be 
glad  at  once  to  lay  before  them  detailed 
analyses  of  the  assets  and  present  worth 
of  both  Mitten  Management  and  the  estate. 


Financial  News 


Philadelphia,  Pa. — A  majority  of  the 
15,000  employees  of  the  Philadelphia 
Rapid  Transit  Company  have  voted 
down  a  proposal  that  the  trustees  of  the 
P.R.T.  Wage  Fund  pledge  the  latter's 
assets  to  permit  payment  of  the  usual 
3J  per  cent  wage  fund  dividend  on 
Aug.   IS. 


Buffalo,  N.  Y.  —  The  International 
Railway  has  deeded  its  roadbed,  tracks, 
poles  and  wires  in  Lancaster  to  the 
village  and  given  $5,000  toward  their  re- 
moval and  for  paving.  The  village  board 
had  recommended  to  the  Public  Service 
Commission  that  the  I.R.C.  be  permitted 
to  abandon  the  line.  The  trolleys  ceased 
operation  two  months  ago.  They  have 
been  replaced  by  buses.  When  the 
tracks  in  Sawyer  Avenue  have  been  re- 
moved and  the  bed  paved,  another  high- 
way will  connect  Lancaster  and  Depew. 

-f 

Charlotte,  N.  C.  —  Purchase  of  the 
Plaza  Railway  Company's  short  line 
here  for  $8,000  by  the  Southern  Public 
Utilities  Company  has  been  announced. 
The  Plaza  company  operates  the  street 
car  service  over  about  2  miles  of  track 
through  the  populous  Plaza  section  of 
Charlotte.  The  transaction  terminated 
negotiations  which  have  been  in  progress 
several  weeks.  It  ends  the  receivership 
ordered  a  few  days  after  the  death  of 
H.  B.  Heath,  wealthy  Charlotte  business 
man  and  executive  head  of  the  Plaza 
company. 


The  Business  Outlook 

DESPITE  disappointment  regard- 
ing the  default  of  decisive  meas- 
ures to  meet  the  European  crisis, 
there  are  signs  of  slight  strengthening 
in  the  domestic  business  situation. 
Business  opinion  is  apparently  re- 
sponding to  symptoms  of  domestic  con- 
valescence reflected  in  replacement 
demand  at  prevailing  low  prices  and 
the  rapid  rise  in  electric  power  pro- 
duction since  early  June.  Commodity 
price  levels  have  shown  stability  for 
si.x  weeks.  Second  quarter  earnings 
reports  reflect  increasingly  successful 
readjustment  of  corporate  operations 
to  new  conditions.  The  construction, 
equipment  and  correlated  industries 
still  lag  but  persisient,  large-scale 
pressure  toward  lower  long-term  do- 
mestic money  costs,  through  aggres- 
sive Federal  Reserve  open  market 
policies,  could  correct  this  situation 
and  speed  recovery. 

— The  Business  Week. 


Regulation  and  Legal 


Washington,  D.  C.  —  Exercising  au- 
thority granted  by  Congress  last  session, 
the  District  of  Columbia  Public  Utilities 
Commission  has  ruled  that  interstate 
buses  must  provide  off-street  loading 
facilities  in  some  section  removed  from 
the  congested  downtown  area  so  as  to 
do  away  with  the  loading  and  unloading 
of  passengers  along  the  streets  in  the 
business  district.  The  new  ruling  will 
not  go  into  eflect  until  Aug.  1,  1932. 
-f 

Columbia,  S.  C. — Attorneys  who  con- 
ducted the  prosecution  of  the  Columbia 
Railway,  Gas  &  Electric  Company  and 
secured  a  ruling  requiring  the  company 
to  restore  transportation  service  here, 
are  seeking  to  have  the  company  pay 
the  legal  costs  in  the  four-year  fight. 
The  South  Carolina  Supreme  Court 
authorized  Referee  Perrin  to  hear  their 
contentions. 

Richmond,  Va. — Bus  lines  licensed 
through  the  State  Corporation  Commis- 
sion must  meet  the  same  general  liability 
requirements  as  for-hire  vehicles  licensed 
through  the  division  of  motor  vehicles. 
So  H.  Lester  Hooker,  member  of  the 
commission,  has  ruled.  Mr.  Hooker 
stated  that  buses  are  required  to  post 
$10,000  liability  bond  or  insurance  and 
trucks  $5,000,  and  that  the  conditions 
surrounding  the  liability  protection  are 
identical  with  those  of  for-hire  vehicles. 
According  to  him,  under  the  new  law, 
which  became  effective  on  Jan.  1,  it  is 
mandatory  that  the  commission  require 
either  insiirance  or  bond  with  surety  to 
be  filed  with  and  approved  by  the  com- 
mission. Under  the  old  law  the  com- 
mission could  waive  bonds,  but  the  new 
law  does  not  permit  any  discretion. 

Colurnbus,  Ohio — The  Eastern  Michi- 
g:an  Railway  has  been  ordered  to  con- 
tinue operation  of  its  interurban  line 
from  Toledo  to  the  Michigan-Ohio 
boundary  until  authority  to  discontinue 
is  given  by  the  Ohio  Public  Utilities 
Commission,  which  saj's  the  railroad  had 
not  filed  an  application  for  abandon- 
ment either  with  the  state  commission 
or  the  Interstate  Commerce  Commission. 
-f 

Washingtoio,  D.  C— The  Public  Utili- 
ties Commission  has  denied  the  petition 
of  the  people's  counsel  for  a  rehearing  of 
the  school  children's  3-cent  car  fare  case. 
At  the  same  time,  the  commission  di- 
rected its  counsel  to  prepare  an  answer 
to  the  appeal  from  the  commission's 
order  filed  in  the  District  Supreme 
Court  by  the  Washington  Railway  & 
Electric  Company,  the  Capital  Traction 
Company,  and  the  Washington  Rapid 
Transit  Company. 

-f 

Atlanta,  Ga. — Constitutionality  of  the 
Georgia  license  tax  law  on  buses  and 
trucks  in  intercity  operations  has  been 
iioheld  bv  Judge  Howard,  in  Fulton 
Superior  Court.  The  operators  attacked 
the  law  on  the  grounds  that  it  was  not 
uniform  and  was  discriminatory.  In 
his  decision.  Judge  Howard  said  he  was 
"not  altogether  free  from  doubt  in  re- 
gard to  one  or  two  grounds  of  attack, 
but  in  cases  of  doubt  the  law  makes  it 
my  duty  to  decide  in  favor  of  constitu- 
tionality." The  decision  may  be  ap- 
pealed to  the  Supreme  Court. 
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Ordinance  Against  One-Man 
Cars  Restrained 

A  temporary  injunction  restraining  the 
city  of  Atlanta  from  putting  into  effect  an 
ordinance  forcing  the  Georgia  Power  Comr 
pany  to  put  a  niotorman  and  conductor  on 
the  street  cars  of  that  city  has  been  signed 
by  Judge  Underwood,  of  the  Federal  Dis- 
tric  Court.  Judge  Underwood  issued  an 
eight-page  opinion  in  which  he  said  he  was 
impelled  to  approve  the  application  for 
temporary  injunction  because  failure  to 
grant  such  an  order  was  likely  to  cause 
"irrecoverable  loss." 

No  date  for  hearing  on  the  permanent 
injunction  has  been  set. 

City  Council  passed  the  ordinance  on 
May  7,  specifying  that  street  cars  be  oper- 
ated by  two  men  within  the  city  fire  limits, 
"in  the  interest  of  public  safety  and  speed." 
The  injunction  suit  attacks  the  ordinance 
as  unconstitutional  and  amounting  to  con- 
fiscation of  railway  property. 


Taxi  Fares  Increased  in 
San  Francisco 

The  San  Francisco  Board  of  Supervisors 
passed  to  print  July  13  an  ordinance  setting 
minimum  and  maximum  rates  to  be  charged 
by  taxicab  operators.  The  new  minimum 
rate  will  be  15  cents  for  the  first  quarter 
mile,  and  10  cents  for  each  additional 
two-fifths  mile,  with  a  charge  of  10  cents 
for  the  trip  for  each  passenger  more  than 
one.  The  minimum  rate  also  includes  a 
charge  for  each  2i  minutes  of  waiting 
time.  Previous  to  this  the  average  mini- 
mum rate  has  been  about  30  cents  for  the 
first  mile.  The  charge  for  additional  pas- 
sengers is  also  a  new  feature,  as  five  have 
been  able  to  ride  for  the  price  of  one. 
The  maximum  fare  is  25  cents  for  the  first 
quarter  mile,  with  10  cents  charged  for 
each  additional  one-fifth  mile,  25  cents  for 
each  passenger  over  one,  and  10-cent  charge 
for  every  two  minutes  of  waiting  time. 
It  is  hoped  that  through  this  increase  in 
the  rate  charge  the  wage  situation,  par- 
ticularly the  $5  a  day  minimum  for  opera- 
tors, will  prove  self-correcting. 


Relief  Proposal  Before  Omaha 

A  hearing  on  July  13,  before  the  Omaha 
City  Council  resulted  in  a  decision  to  have 
City  Attorney  Moriarty  draw  up  various 
ordinances  relating  to  the  proposals  of  the 
Omaha  &  Council  Bluffs  Street  Railway 
for  the  elimination  of  the  company's  occu- 
pation tax  and  for  relief  from  paving  bur- 
dens, and  to  invite  the  public  to  take  part 
in  full  discussion  of  them  before  any  action 
is  taken. 

Officials  of  the  tram  company  state  that 
the  purpose  of  the  occupation  tax,  first 
imposed  nineteen  years  ago,  was  to  divert 
part  of  the  profits  of  the  company  to  the 
city,  but  that  now  there  are  no  profits  and 
therefore  the  tax  is  unjust. 

J.  N.  Shannahan,  president  of  the  rail- 
way, said : 

We  must  have  immediate  relief  either 
through  elimination  of  the  special  taxes  or 
by  an  increase  In  fares.  This  relief  must 
come  this  year  or  the  company  cannot 
avoid  a  receivership.  We  do  not  want  to 
increase  fares,  therefore  we  have  asked  the 
council  to  submit  to  the  voters  the  ques- 
tion of  eliminating  the  occupation  tax  and 
the   paving  tax. 

It  is  necessary,  howevei-,  that  the  ques- 
tion be  decided  soon.  We  cannot  wait  for 
the  next  general  election  in  1932.  If  the 
Council  decides  not  to  submit  the  question 


or  the  people  vote  it  down,  the  alternative 
is  application  for  higher  fares. 

City  Attorney  Moriarty  stated  that 
legally  the  people  cannot  decide  by  vote 
whether  the  tax  is  to  be  eliminated.  He 
said : 

This  would  have  to  be  done  by  action 
of  the  City  Council,  but  of  course  the 
Council  can  submit  the  question  to  a  vote 
of  the  people  in  order  to  get  the  popular 
sentiment. 

♦ 

Car  Design 

Progress  Program 
Fully  Outlined 

At  the  call  of  tlie  chief  engineer  of  the 
Electric  Railway  Presidents'  Conference 
Committee,  a  number  of  leading  electric 
railway  equipment  engineers,  constituting 
the  equipment  advisory  committee  of  that 
organization,  met  at  New  York  recently. 
This  committee  will  constitute  one  of 
several  groups  which  will  act  in  an  advis- 
ory capacity  to  C.  F.  Hirshfeld,  chief  engi- 
neer for  the  Presidents'  Conference  Com- 
mittee, the  program  of  which  calls  for  the 
development  of  a  more  generally  acceptable 
type  of  low-cost  car. 

Mr.  Hirshfeld  outlined  the  program 
which  had  been  organized  under  his  direc- 
tion to  carry  out  the  committee's  objectives. 

According  to  the  organization  chart  Mr. 
Hirshfeld  displayed,  there  are  to  be  two 
manufacturers'  advisory  committees,  one 
composed  of  car  builders  and  one  of  elec- 
trical manufacturers.  Two  more  manufac- 
turers' committees  will  be  organized  later 
if  it  is  found  advisable.  One  of  these  will 
consist  of  air  brake  manufacturers  and  the 
other  of  the  manufacturers  of  miscellane- 
ous appliances  which  enter  into  the  con- 
struction of  street  cars.  Provision  is  also 
made  for  two  committees  to  be  chosen 
from  the  ranks  of  operating  companies. 
One  of  these,  the  Equipment  Advisory 
Committee,  composed  of  operating  men,  has 
already  been  selected,  being  the  group  in 
attendance  at  tlie  meeting,  supplemented 
by  several  others  who  were  unable  to  be 
present.  The  other  advisory  committee  will 
consist  of  men  interested  primarily  in 
transportation  problems. 

These  committees  are  to  undertake  parts 
of  the  program  and  offer  ideas  and  sug- 
gestions of  value. 

On  the  chief  engineer's  staff,  provision 
is  made  for  an  engineer  in  charge  of  the 
collection  of  data,  an  engineer  in  charge  of 
analytical  work,  and  an  engineer  in  charge 
of  tests  and  experiments,  together  with 
necessary  assistants  and  consultants.  The 
work  now  underway  includes  the  collection 
of  existing  information  and  statistics  re- 
lating to  the  performance  of  present  equip- 
ment, as  well  as  the  collection  of  new  in- 
formation and  data,  and  the  analytical  study 
of  factors  effecting  car  design  and  per- 
formance. 

Among  the  subjects  to  be  studied  are 
design  factors  as  affecting  first  cost,  main- 
tenance, life,  appearance,  etc. ;  structural 
strength,  starting  resistance  and  accelera- 
tion, power  requirements,  riding  qualities, 
noise  reduction,  safety  features,  ventilation 
and  heating,  and  lighting,  legislation  affect- 
ing car  design  and  operation,  fare  collection, 
loading  and  unloading  practices  and  the 
esthetic  appeal  of  car  design. 

Following  the  regular  meeting  those  in 
attendance  were  taken  by  bus  to  Brooklyn, 
where  the  field  laboratory,  which  has  been 
made  available  through  the  courtesy  of  the 
Brooklyn  &  Queens  Transit  Corporation, 
was  inspected. 


Engineers  Favor  Buses  for 
Some  Columbia  Routes 

The  special  board  of  engineers  appointed 
by  the  Supreme  Court  to  inquire  into  the 
transportation  needs  of  Columbia,  S.  C., 
favors  buses  over  street  cars  in  Olympia 
and  Shandon.  Its  recommendations  are 
substantially  the  changes  sought  by  power 
company  attorneys.  The  board  suggests 
that  buses  be  operated  by  the  Columbia 
Railway,  Gas,  &  Electric  Company  oa 
Olympia  Avenue  and  Whaley  Street  in  the 
Pacific  mills  community  and  on  Divine 
Street  from  King  to  Heath's  corner. 

Attorneys  for  the  transportation  com- 
pany and  Broad  River  Power  Company 
submitted  the  request  for  authority  to  sub- 
stitute buses  for  street  cars  at  the  last 
court  term  in  conjunction  with  favorable 
petitions  from  dwellers  in  the  affected  area. 

Meanwhile,  authority  has  been  asked  by 
the  company  to  charge  extra  fare  on  the 
proposed  bus  line  between  Heathwood  and 
the  location  of  the  veterans'  hospital 
farther  down  the  Garner's  Ferry  Road. 


Five-Cent  Zones  in  Gary 

Short-haul  5-cent  fare  zones  were 
placed  in  effect  for  a  30-day  trial  period 
on  five  divisions  of  the  Gary  Railways, 
Gary,  Ind.,  on  July  26.  One  zone  is  in 
effect  in  the  city  of  Hammond  between 
Subway  Road,  east  of  the  city,  and  the 
end  of  the  line  at  the  Nickel  Plate  tracks 
in  downtown  Hammond.  Another 
short-haul  zone  is  established  on  the 
Indiana  Harbor  division  between  14Sth 
Avenue  junction  and  Michigan  and 
Guthrie  Streets,  the  end  of  the  line  in 
central   Indiana   Harbor. 

Decision  to  establish  other  short-haul 
5-cent  fare  zones  was  made  following  a 
test  of  the  low  rate  for  a  month  on  Broad- 
way between  Twentieth  Avenue  and  North 
Broadway  loop. 


Seattle's  New  Mayor  to  Tackle 
Railway  Problem 

Robert  H.  Harlin,  newly  elected  Mayor 
of  Seattle,  Wash.,  succeeding  Frank  Ed- 
wards, recalled,  announces  that  the  most 
perplexing  problem  confronting  the  city 
administration  is  the  future  of  the  Munici- 
pal Railway.  Mayor  Harlin  was  for- 
merly a  member  of  the  city  utilities  com- 
mittee, which  has  in  hand  the  city  railway 
problem,  and  he  stated  that  he  will  co- 
operate to  the  fullest  extent  with  the  com- 
mittee. 

The  position  of  superintendent  of  utilities, 
from  which  George  B.  Avery  resigned, 
upon  request  from  the  new  Mayor,  has  not 
been  filled.  Mayor  Harlin  states  that  since 
this  position  entails  the  operation  of  the 
Mimicipal  Railway,  it  is  extremely  im- 
portant, and  he  is  withholding  appointment 
until  the  Council  has  determined  whether 
or  not  a  position  of  manager  of  street  rail- 
ways, with  such  broad  powers  as  are 
necessary,  may  be  substituted  for  the  pub- 
lic utilities  head.  Meantime,  E.  A.  Pierce, 
first  assistant  superintendent  of  utilities,  is 
in  charge  of  the  department.  Mayor  Har- 
lin said : 

The  need  of  the  municipal  railway  Is 
to  bring  the  cost  of  operation  within  the 
revenues,  leaving  a  margin  to  be  paid  on 
principal  and  interest  on  bonded  indebted- 
ness in  an  amount  mutually  satisfactory  to 
the  city  and  the  bondholders.  In  my  mind, 
this  entails  an  expert  survey  first  to  de- 
termine the  needs  and  second  to  do  thoso 
necessary   things   developed   in   the   survey. 
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New  Wage  Policy 
Is  Announced  for 
Brooklyn  Men 

Company  officials  announced  on  July  18 
a  new  wage  policy  which  will  affect  about 
10,000  men  in  the  employ  of  the  Brooklyn- 
Manhattan  Transit  Corporation,  but  they 
declined  to  estimate  the  annual  saving 
involved.  The  entire  schedule  of  wages 
and  hours,  upon  which  the  new  policy  will 
be  based,  will  be  incorporated  in  a  new 
one-year  agreement  to  supersede  the  two- 
year  contract  which  will  expire  on  Aug.  1. 
The  official  statement  follows : 

The  existing  two-year  arrangement  with 
employees  of  the  B.-M.T.  system  with  ref- 
erence to  wages  and  working  conditions 
expires  in  August  of  this  year,  and  the 
arrangement  for  the  coming  years  has  been 
under  discussion  with  the  representatives 
of  the  respective  groups  of  employees  dur- 
ing the  last  three  or  four  weeks,  and  a 
definite  understanding  has  been  reached 
with  practically  all  of  the  groups  of  em- 
ployees, including  motormen,  both  on  rapid 
transit  and   surface   lines. 

The  arrangement  agreed  upon  with  the 
representatives  with  reference  to  employees 
now  in  service  involves  no  reduction  in 
the  hourly  rate  of  wage  for  the  respective 
classes  of  work,  but  changes  have  been 
made  in  working  conditions  so  as  to  change 
the  regulation  with  reference  to  bonus 
allowance,  reducing  maximum  bonus  allow- 
ance and  also  reducing  for  some  classes  of 
employees  the  hours  worked  per  day  and 
hours  worked  per  week  so  as  to  continue 
to  furnish  employment  to  as  many  em- 
ployees as  possible. 

At  present  surface  car  motormen  receive 
65  cents  an  hour  and  trainmen  on  the 
subway  and  elevated  lines  60  cents  an  hour. 
They  receive  the  $5  bonus  for  each  30 
days  of  operation  unmarred  by  accident. 
The  halving  of  this  bonus,  it  was  estimated, 
would  cut  the  wages  of  all  motorman, 
trainmen  and  conductors,  excluding  sub- 
way and  elevated  motormen,  by  one  cent 
an  hour. 

The  basic  eight-hour  day  is  to  be  re- 
tained, but  several  classes  of  employees 
will  have  their  working  time  cut  several 
hours  a  week.  The  company,  it  was  said, 
had  made  it  clear  to  representatives  of  the 
men  that  reduced  hours  offered  the  only 
alternative  to  laying  off  a  large  number 
of  employees. 

The  subway  and  elevated  motormen  are, 
for  the  most  part,  members  of  the  Brother- 
hood of  Locomotive  Engineers.  Their 
agreement  with  the  company,  it  is  under- 
stood, will  not  be  affected  by  the  new  polic v. 


(.Continued  from  Page  434) 

Milwaukee,  Wis.  —  The  Milwaukee 
Electric  Railway  &  Light  Company  has 
asked  the  \Visconsin  Supreme  Court  to 
reconsider  its  recent  decision  under 
which  the  company  was  ordered  to  cease 
running  freight  cars  over  North  Fifth 
and  North  Sixth  Streets  on  its  Milwau- 
kee northern  division.  The  carrying  of 
freight  over  the  city  streets  was  pro- 
tested by  residents  before  Common 
Council  committees,  but  the  Circuit 
Court  decided  in  favor  of  the  company. 
The  Supreme  Court  reversed  the  lower 
court's  decision.  At  present,  the  com- 
pany is  allowed  to  carry  package  freight 
in  the  vestibules  of  passenger  cars,  but 
is  not  allowed  to  run  cars  for  the  ex- 
clusive use  of  freight,  a  right  it  contends 
its  franchise  carries. 


Indianapolis,  Ind. — Recognition  of 
railroads  as  heavy  taxpayers  and  entitled 
to  protection  against  truck  invasion  of 
freight  routes  was  given  in  an  order 
issued  June  23  by  the  Public  Service 
Commission.  The  policy  was  outlined 
in  an  order  denying  the  petition  of  the 
Drake  &  Houk  Transfer  Company, 
Winchester,  to  operate  a  freight  truck 
line  between  Winchester  and  Portland 
in  competition  with  the  Pennsylvania 
Railroad. 

Rochester,  N.  Y. — By  unanimous  ac- 
tion, the  City  Council  has  passed  an 
ordinance  which  authorizes  City  Man- 
ager Stephen  B.  Story  to  extend  for  one 
year  the  subway  railroad  agreement  be- 
tween the  city  and  the  New  York  State 
Railways  dating  from  .A^ug.  1.  At  a 
previous  meeting  of  Council,  the  service- 
at-cost  contract,  covering  the  surface 
and  bus  lines,  was  extended  for  a  year. 

Richmond,  Va. — Objections  of  Vir- 
ginia bus  companies  to  the  proposed  rule 
of  the  commission  forbidding  intrastate 
lines  selling  or  honoring  tickets  over 
interstate  lines  and  banning  interline 
agreements  between  State  and  interstate 
bus  carriers  have  been  taken  under  ad- 
visement by  the  State  Corporation 
Commission. 

Chicago,  lU. — Commissioners  of  Lin- 
coln Park  are  endeavoring,  through  the 
Illinois  Commerce  Commission,  to  com- 
pel Chicago  Surface  Lines  to  remove  its 
tracks  from  Lake  Shore  Drive  between 
Chicago  Avenue  and  Ohio  Street. 
Numerous  civic  clubs,  appearing  before 
the  commission,  say  this  line  is  of  great 
convenience  to  residents  of  the  west  side 
in  reaching  the  municipal  pier.  The  com- 
mission is  also  considering  the  petition 
of  the  Northwest  Business  Men's  Asso- 
ciation that  the  company  extend  its  trol- 
ley but  line  west  on  Diversey  Avenue. 

Madison,  Wis. — Removal  of  the  street 
car  tracks  of  the  Madison  Railways  on 
Regent  Street  has  been  approved  by  the 
Council's  Street  Committee.  The  tracks 
have  been  unused  since  bus  service  to 
the  cemeteries  was  substituted  for  rail- 
way  service   several   years  ago. 


General 


Detroit,  Mich.  —  The  civil  service 
system  to  be  installed  in  the  administra- 
tion department  of  the  Detroit  Municipal 
Railway  will  include  all  department 
heads  except  General  Superintendent 
Del  A.  Smith. 

Boston,  Mass. — The  22d  convention 
of  the  Amalgamated  Association  of 
Street  and  Electric  Railway  Employees 
will  convene  here  on  Aug.  24  and  con- 
tinue in  session  until  the  work  of  this 
convention  is  completed. 

Seattle,  Wash. — A  new  magazine  is 
being  created  to  take  the  place  of  the 
Puget  Sound  Electric  Journal,  and  to 
surpass  it.  Puget  Sound  Power  &  Light 
Company  officials  felt  that  a  house  organ 
more  nearly  typical  of  the  things  which 
the  company  is  accomplishing  and  hopes 
to  accomplish,  was  needed.  So  the 
Puget  Sound  Electric  Journal  was  "put 
to  bed"  for  keeps.  A  prize  of  $25  will 
be  awarded  to  the  employee  of  the  com- 
pany who  submits  the  name  selected  by 
a  committee  of  executives  as  being  most 
suitable  for  this  house  organ. 


Springfield,  Mass.— H.  M.  Flanders, 
general  inanager  of  the  Springfield 
Street  Railway,  announces  two  prizes 
for  the  best  500-word  article  or  story  by 
an  employee  on  the  subject:  "How  I 
Can  Increase  the  Company's  Revenue." 
The  first  prize  will  be  a  cash  award  of 
$10,  and  the  second  a  cash  award  of  $S. 
The  contest  ends  July  31.  The  nine 
members  of  the  Safety  and  Service  Com- 
mittee have  agreed  to  act  as  judges. 
Their  decisions  will  be  final. 
-f 

Columbus,  Ohio.  —  The  Columbus 
Railway,  Power  &  Light  Company  has 
formed  an  organization  intended  to 
foster  co-operation  and  maintain  at  a 
high  standard  the  spirit  of  fellowship 
and  good  will  among  the  foremen  of  the 
company.  Charles  E.  Hamnion  is 
president. 

Philadelphia,  Pa.— In  discussing  edi- 
torially the  one-man  car  decision  in  the 
Brooklyn  case  and  in  drawing  a  parallel 
between  experience  there  and  in  Phila- 
delphia the  Ledger  said  that  passengers 
will  continue  to  complain  that  the  one- 
man  cars  are  inconvenient,  but  the  oper- 
ators have  thus  far  been  able  to  show 
that  the  advantages  of  their  use  over- 
balance any  legitimate  objections. 
-*■ 

Seattle,  Wash. —  Propertv  valuations 
have  been  fixed  by  the  State  Tax  Com- 
mission subject  to  review  before  the 
State  Board  of  Equalization  at  its  regu- 
lar valuation  hearings  next  September. 
Street  railway  valuations  lowered  were 
the  Seattle  &  Rainier  Valley  Railway, 
reduced  from  $700,000  to  $630,000; 
Grays  Harbor  Railwav  &  Light,  $150,- 
000  to  $140,000:  Spokane  United, 
$2,000,000  to  $1,750,000:  Tacoma  Rail- 
way &  Power,  $1,850,000  to  $1,700,000. 
Valuation  of  the  Pacific  Traction  Com- 
pany remained  the  same,  $50,000.  Five 
interurban  railways  were  assessed  $1,- 
479,600,  one,  the  Twin  City  Railroad, 
receiving  a  cut  from  $15,000  to  $13,500. 
The  unchanged  valuations  of  the  other 
four  were:  Spokane,  Coeur  D'Alene  & 
Palouse.  $1,000,000:  Portland  Electric, 
$6,100;  Walla  Walla  Valley,  $110,000, 
and  Yakima  Vallev  Transportation 
Company,  $350,000. 

Baltimore,  Md. — A  number  of  drivers 
of  Sun  Cab  Company  vehicles  went  on 
strike  on  July  20.  a  spokesman  for  the 
men  declaring  that  they  did  so  in  pro- 
test against  paying  $6  a  day  rental  for 
the  cabs.  He  said  they  want  this  charge 
cut  to  $5.  Officials  of  the  company  de- 
clared only  a  few  of  the  men  had  given 
up  their  jobs. 

-f 

Birmingham,  Ala. — Trainmen  of  the 
Birmingham  Electric  Company  have  de- 
vised a  plan  whereby  every  man  holding 
a  regular  run,  regardless  of  seniority, 
would  voluntarily  lay  off  one  day  in 
every  ten  days.  "This  action  has  resulted 
in  every  trainman  being  able  to  make 
a  minimum  number  of  hours  each  week. 
The  "extra  board"  remains  intact. 
■f 

Louisville,  Ky. — The  Indiana  Railroad 
System  used  large  newspaper  advertising 
on  July  18,  to  invite  the  public  in  Louis- 
ville to  inspect  its  new  type  interurban 
car  on  display  at  the  Traction  Terminal 
Building  here  on  July  20  and  21.  The 
company  spent  $980,000  for  new  equip- 
ment, described  previously  in  Electric 
Railway  Journal. 
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Proposed  Rome  Substitution 

The  City  Commission  of  Rome,  Ga.,  by  a 
unanimous  vote,  has  rejected  the  petition 
of  the  Georgia  Power  Company  to  discon- 
tinue the  street  car  service  and  substitute 
buses,  and  has  decided  to  see  what  legal 
steps  can  be  taken  to  compel  the  pavement 
of  the  car  area  on  East  Ninth  Street  by 
the  power  company.  The  vote  to  disallow 
the  petition  to  substitute  buses  was  based 
on  an  opinion  by  G.  E.  Maddox,  special 
attorney  for  the  city,  in  litigation  with  the 
company.  Mr.  Maddox  held  that  to  grant 
such  a  request  would  endanger  the  future 
transportation  facilities  in  the  city  and  that 
the  State  Supreme  Court  has  ruled  that  the 
power  company  cannot  abandon  its  service 
piecemeal — that  the  street  car  and  power 
and  light  franchises  are  one  and  the  same. 

The  position  of  the  company  is  that  it 
has  always  conducted  its  railway  business 
in  Rome  separate  and  distinct  from  its 
electric  light  and  power  business  and  that 
this  condition  of  separate  operation  was 
true  when  the  two  separate  and  dis- 
tinct businesses  were  owned  and  conducted 
by  its  predecessors.    The  company  does  not 


believe  it  can  legally  or  constitutionally 
be  compelled  to  continue  to  operate  its 
railway  lines  in  Rome  and  vicinity  when 
it  not  only  receives  nothing  whatever  on 
the  property  used  and  useful  in  performing 
such  service,  but  monthly  and  yearly  in- 
curs an  actual  operating  loss  in  rendering 
this  service.  It  holds  that  to  compel  serv- 
ice under  such  conditions,  its  property  is 
being  taken  without  due  process  of  law  in 
violation  of  the  fourteenth  amendment. 


Referendum  on  Taxi  Bill 

W.  Preston  Lens,  Jr.,  attorney-general 
of  Maryland,  has  ruled  that  the  petition 
for  a  referendum  on  the  taxicab  bill  passed 
by  the  last  session  of  the  Maryland  Gen- 
eral Assembly  conforms  with  law,  and 
it  will  therefore  be  passed  upon  by  the 
voters.  The  bill  was  signed  by  the  Gov- 
ernor. It  is  designed  to  place  the  taxi- 
cabs  of  Baltimore  under  the  supervision 
of  the  Maryland  Public  Service  Commis- 
sion, eiTective  on  Jan.  1,  1932.  The  peti- 
tion will  prevent  it  from  going  into  effect 
at  that  time.  The  vote  will  be  taken  at 
the  Congressional  election  next  year. 


Pacific  Electric  Bus  Operation 
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Bernardino  and  Highland  which  com- 
peted directly  with  a  rail  line.  Ex- 
tensive operation  of  motor  coaches  did 
not  commence  until  1923,  a  year  of  great 
activity  in  residential  building.  Lines 
were  established  to  ward  off  competition 
and  also  to  run  into  newly  developed 
territory  as  feeders  to  rail  lines. 

In  1923  the  Los  Angeles  Railway, 
operating  an  extensive  rail  system  in  Los 
Angeles,  and  the  Pacific  Electric  Rail- 
way were  confronted  with  extensive, 
direct  motor  coach  competition  by  an 
independent  operator.  In  order  to  fore- 
stall this  threatened  competition,  the  Los 
Angeles  Motor  Coach  Company  was  or- 
ganized, and  motor  coach  lines  were  es- 
tablished. While  to  a  certain  extent  this 
operation  is  competitive  with  the  rail 
service  of  the  Los  Angeles  Railway  and 
the  Pacific  Electric  Railway  it  serves  in 


a  general  way  to  connect  districts  of  Los 
Angeles  with  a  direct  or  crosstown  serv- 
ice. Los  Angeles  Railway  and  Pacific 
Electric  Railway  each  purchased  one- 
half  of  all  equipment  and  facilities  of 
the  Los  Angeles  Motor  Coach  Company 
and  each  shares  one-half  in  revenues  and 
expenses,  but  a  separate  operating  or- 
ganization is  maintained.  In  1924  owner- 
ship of  motor  coach  lines  operated  by 
the  Pacific  Electric  Land  Company  was 
transferred  to  the  Pacific  Electric 
Railway. 

Motor  Tr.ansit  Acquired 

During  a  period  of  several  years  there 
had  grown  up  in  southern  California  in 
the  territory  served  by  the  Pacific  Elec- 
tric Railway  an  extensive  system  of 
motor  coach  lines,  known  as  the  Motor 
Transit    Company,    giving    service    to    a 


large  extent  competitive  with  that  of  the 
Pacific  Elecric  Railway  particularly  be- 
tween important  cities  and  towns, 
although  much  of  the  route  of  many 
lines  operated  is  through  non-competi- 
tive territory.  The  Motor  Transit  Com- 
pany was  operated  as  an  extensive 
feeder  to  Pacific  Greyhound  Lines,  Inc. 
On  Jan.  1,  1930,  Pacific  Greyhound 
Lines,  Inc.,  purchased  one-third  of  the 
capital  stock  of  the  Motor  Transit  Com- 
pany, the  Pacific  Electric  Railway  pur- 
chasing the  other  two-thirds  of  the 
capital  stock.  Service  of  the  Motor 
Transit  Company  is  being  co-ordinated 
with  that  of  the  Pacific  Electric  Railway 
rail  and  coach  lines,  with  joint  tickets 
and  optional  use  of  either  line  between 
common  points. 

Motor  coach  operations  of  the  Pacific 
Electric  Railway  directly  and  through 
affiliated  organizations,  include  several 
lines  operated  as  protection  against  com- 
petition, lines  operated  as  feeders  in 
newly  developed  territory,  and  also  lines 
to  territory  not  adequately  served  by 
other  rail  or  motor  coach  lines.  In  a 
few  instances  where  rail  lines  needed  to 
be  rebuilt  and  where  traffic  has  been 
comparatively  light,  motor  coaches  have 
been  substituted. 

In  Pasadena  the  Pacific  Electric  Rail- 
way operates  a  completely  co-ordinated 
and  unified  system  of  local  motor  coach 
and  street  car  service. 

The  Pacific  Electric  Railway  has  141 
motor  coaches  in  operation;  Los  Angeles 
Motor  Coach  Company,  148  coaches; 
Motor  Transit  Company,  125  coaches; 
making  a  total  of  414  coaches  under 
operation  by  the  Pacific  Electric  Rail- 
way  and   affiliated   organizations. 

Climatic  conditions  at  Los  Angeles 
are  particularly  good  for  the  operation 
of  automobiles,  and  roads  and  highways 
have  been  constructed  commensurate 
with  their  very  extensive  use.  The  ratio 
of  automobiles  to  population  in  the 
southern  part  of  California  is  greater 
than  in  any  other  section  of  the  United 
States.  Of  the  total  competition  af- 
forded by  both  private  automobile  and 
passenger  motor  carrier,  Mr.  Smith 
estimated  that  at  least  85  per  cent  of 
such  competition  is  due  to  the  private 
automobile  and  IS  per  cent  to  the  pas- 
senger motor  carrier. 


Passenger  Motor  Coach  Operations  of  Los  Angeles  Motor 

Coach  Company,  Years  1923  to  1930  Inclusive, 

of  Pacific  Electric  Railway 


Total 

Year  Paasengers 

1923 911,052 

1924 6,798,844 

1925 8,473,285 

1926 9.363,474 

1927 10,138,576 

1928 14,205,979 

1929 18,890,480 

1930 19,418,933 


Revenue  per 

Total 

Total 

Coach-Mile. 

Miles 

Revenue 

Cents 

321,834 

$56,851.02 

18 

2,071,999 

444,310.01 

22 

2,146.628 

583,067.99 

28 

2,366,745 

667.485.50 

29 

2,404.424 

719,937.37 

31 

3,421,927 

1,065,702.25 

32 

4,260,498 

1,481,519.68 

35 

4,473,874 

1.509,131.14 

34 

Rail  Line  Passenger  Operations,  Years  1921  to  1930, 
Inclusive,  of  Pacific  Electric  Railway 


Total 

Year  Passengers 

1921 101,617,806 

1922 99,896,776 

1923 112,676,570 

1924 103,337,029 

1925 94,786,503 

1926 93,547,738 

1927 92,583,546 

1928 93,176,241 

1929 94,711,990 

1930 87.598,162 


Passenger  Motor  Coach  Operations,  Years  1921  to  1930, 
Inclusive,  of  Pacific  Electric  Railway 

Revenue  per 

Total  Total  Total  Coach-Mile 

Year                     Passengers  Miles  Revenue  Cents 

1921 78,698  75,746  $11,361.76  14 

1922 84,635  76,009  10,290.40  14 

1923 2,115.432  708,164  103,390.11  15-F 

1924 9,385,294  3,552,388  487,507.52  13 

1925 9,931,192  4,181,679  597,041.59  15 

1926 9,855.898  4,018,964  627,588.38  16 

1927 9,703,980  4,211,735  690,816.56  16-1- 

1928 9,688,211  4,286,441  653,018.07  15-(- 

1929 9,723,174  4,345,381  655,567.40  15 

1930 9,616,059  4,790,235  663,091.87  14 


Passenger  Motor  Coach  Operations  of  Motor  Transit 
Company,  Year  1930,  of  Pacific  Electric  Railway 


Revenue  per 

Revenue  per 

Total 

Total 

Coach-Mile, 

Total 

Total 

Total 

Coach-Mile. 

Miles 

Revenue 

Cents 

Year 

Passengers 

Miles 

Revenue 

Cents 

28,920,417 

$11,958,762 

4I-I- 

1930 

3,593,750 

5,075,171 

$1,135,450.44 

22+ 

28,905,634 

12,885,511 

44-1- 

31,047,829 

14,469,041 

46 -t- 

28,541,612 

12,961,419 

48 

26,929,056 

11,710,007 

47 

26,588,735 

11,387,020 

46  + 

26,116,561 

11,133,938 

46  + 

26.131,126 

10,346,948 

40 

25,989,257 

10,259,037 

40 

24.870,497 

9,293,939 

40 
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London  Co-ordination 


Plans  Making  Progress 


When  the  joint  committee  of  the  Houses 
of  Lords  and  Commons  resumed  considera- 
tion on  June  9  after  the  Whitsuntide  recess 
of  the  London  passenger  transport  bill 
announcement  was  made  of  a  settlement  in 
the  case  of  the  London  County  Council 
Tramways.  The  promoters  originally  pro- 
posed that  the  transfer  of  these  and  other 
municipal  tramways  within  the  London 
traffic  area  should  be  by  the  board  assum- 
ing the  outstanding  capital  liabilities  of 
the  undertakings.  On  the  resumption  of 
the  sittings  of  the  joint  committee,  it  was 
announced  that  a  more  definite  arrange- 
ment had  been  reached  between  the  pro- 
moters and  representatives  of  the  London 
County  Council. 

Wilfrid  Greene,  K.C.,  counsel  for  the 
promoters,  said  that,  subject  to  confirma- 
tion by  the  County  Council  and,  of  course, 
to  the  approval  of  Parliament,  an  arrange- 
ment had  been  reached  to  the  following 
effect: 

A  special  class  of  stock  will  be  issued 
to  the  amount  of  the  net  outstanding  debt 
on  March  31,  1932,  which,  in  the  case  of 
the  London  County  Council,  has  been 
agreed  at  a  round  figure  of  i8,S0O,OOO.  The 
stock  will  bear  interest  at  the  rate  of  4i 
per  cent  and  will  rank  immediately  after 
the  "T.F.A."  stock  and  in  front  of  the  "B" 
stock  of  the  boards.  The  stock  will  be  a 
trustee  security,  to  be  redeemed  at  par 
at  the  end  of  90  years  or  at  any  time  after 
1975  at  the  option  of  the  board.  The 
Council  will  undertake  not  to  put  stock 
upon  the  market  for  a  period  of  ten  years. 
In  regard  to  other  local  authorities  which 
operated  tramways  in  the  London  traffic 
area,  the  promoters  were  willing  to  agree 
to  an  issue  of  the  special  stock  to  the 
amount  of  their  net  outstanding  debts. 

London  County  Council  Position 

Evan  Charteris,  K.C.,  counsel  for  the 
London  County  Council,  said  that  in  their 
position  against  the  bill,  the  London  County 
Council  stated  that  after  consultation  with 
their  expert  advisers,  they  were  satisfied 
that  a  settlement  on  the  basis  of  a  transfer 
of  the  undertaking,  as  and  from  April  1, 
1932,  in  exchange  for  i8,500,000  would 
embody  principles  they  had  in  mind.  In 
deciding  to  recommend  to  the  Council 
subject  to  Parliament,  acceptance  of  these 
terms,  they  had  been  influenced  by  the 
knowledge  that  by  such  an  arrangement 
the  council  would  retain  control  of  its  sink- 
ing fund  arrangements.  It  would  be  under- 
stood that  the  settlement  was  subject  on 
both  sides  to  agreement  being  reached  on 
consequential  and  safeguarding  matters. 
With  regard  to  the  method  of  appointment 
and  the  powers  of  the  board,  the  council 
remained  of  the  opinion  that  proposals  in 
the  bill  under  that  head  were  contrary  to 
sound  local  government  principles. 

The  Government  Policy 

On  the  following  day,  June  10,  Herbert 
Morrison,  Minister  of  Transport,  explained 
his  department's  policy  on  the  bill.  He 
said  that  the  bill  provided  for  the  unifica- 
tion of  London  passenger  transport — a 
thing  desirable  in  the  interests  of  providing 
for  London  an  efficient  passenger  transport 
service.  Consolidation  of  the  ownership  of 
the  undertakings  was  necessary  to  assure 
that  degree  of  efficiency  which  was  essen- 
tial to   the   success   of   London   passenger 


transport.  As  to  unification  in  the  hands 
of  a  private  concern,  he  believed  that  to 
be  politically  impracticable.  He  was  anx- 
ious to  lift  London  passenger  transport 
out  of  the  danger  of  political  controversy. 

The  Municipal  Idea 
In  regard  to  a  suggestion  of  municipal 
ownership,  Mr.  Morrison  said  that  munici- 
pal management,  at  its  best,  would  be  man- 
agement by  one  municipal  corporation.   The 
only  conceivable  one  they  could  have  would 
be  the  London  County  Council,  of  which  he 
was  a  member.     But  the  L.C.C.  only  cov- 
ers  117  square  miles,  whereas  the  London 
traffic  area  is  approximately   1,800  square 
miles.     If   the   undertakings   in   the   traffic 
area  were  transferred  to  the  L.C.C,  no- 
body knew  better  than  the  L.C.C.  what  a 
furious  row  there  would  be  with  the  other 
authorities  if  the  L.C.C.   ran  their  traffic 
for  them.    So  that  was  ruled  out.    He  was 
not  enthusiastic  over  a  joint  municipal  au- 
thority.    This   thing   had   to  be   run  as  a 
business   undertaking,   capable  of   effective 
and  swift  action.    Therefore,  he  came  back 
to  the  business  board,  to  be  appointed  by 
the  Minister,  on  the  basis  of  business  ability 
and    business    management.      The    scheme 
must  stand  or  fall  on  the  test  of  business 
efficiency  and  public   service.     He  wanted 
the  board  to  be  a  corporate  entity.     The 
preponderance  of  the  evidence  was  all  on 
the    side    of    a    small,    corporate    business 
body.     He  deliberately  framed  the  bill  to 
prevent  himself,  or  any  other  minister,  from 
interfering    with    the    day-to-dav    manage- 
ment of  the  board. 

The  Independent  Buses 
On  a  subsequent  day,  Mr.  Morrison  was 
cross-examined  on  behalf  of  the  independent 
bus  owners,  a  comparatively  small  body. 
He  said  an  effect  of  the  bill  would  be  to 
abolish  competition,  but  he  could  not  agree 
that  independent  companies  should  be 
compensated  on  the  basis  of  profits  made  in 
unfair  competition  with  the  legitimate  car- 
riers. In  reply  to  a  point  raised  that  it 
was  proposed  to  compensate  the  London 
General  Omnibus  Company  on  the  basis 
of  its  present  position,  Mr.  Morrison 
said  that  company  had  devoted  part  of  the 
proceeds  of  its  business  to  the  maintenance 
of  the  "tube"  railways — essential  to  Lon- 
don passenger  transport.  Were  it  not  for 
that  assistance,  there  would  be  a  risk  of 
the  tube  railways  withdrawing  service. 

The  Position  of  the  Tra.n-sport  Board 
Mr.  Morrison  said  that  members  of  the 
proposed  transport  board  would  be  free 
from  financial  interest  in  competitive  trans- 
port undertakings.  The  board  would  act 
as  trustee  to  the  public  with  complete  man- 
agerial freedom,  but  with  the  responsibil- 
ity for  initiative.  The  board  would  not  be 
subject  to  the  control  of  the  Minister  of 
Transport.  As  to  fares,  the  board  could 
not  disturb  the  present  general  level  with- 
out either  going  to  the  Railway  Rates  Tri- 
bunal or  subjecting  itself  to  opposition 
from  the  local  authorities.  As  to  buses, 
there  would  be  officers  of  the  board  who 
would  devote  the  whole  of  their  time  to 
the  running  of  the  buses  as  cheaply  as 
they  could. 

London  County  Council  Agrees 

At  a  meeting  on  June  16  the  London 
County  Council  agreed  to  the  terms  of 
settlement  for  its  tramway  undertaking,  as 


outlined  above  in  the  proceedings  before 
the  Joint   Parliamentary  Committee. 

At  a  later  date.  Sir  William  McLintock, 
the  accountant  who  is  the  Government's 
financial  adviser  on  the  scheme,  handed 
in  to  the  joint  committee  on  the  bill  a  state- 
ment showing  the  application  of  the  rev- 
enue of  the  London  Passenger  Transport 
Board  in  accordance  with  the  terms  of  the 
bill,  in  which  the  capital  stocks  to  be 
issued  by  the  board  at  its  inception  are 
estimated  as  follows:  4i  per  cent  "A" 
stock,   £24,280,589;   5  per  cent   "A"  stock, 

^  f'«^'^'  /*  P"  «"'  "T.F.A."  stock, 
il2,583,000;  5  per  cent  "B"  stock,  £23,557- 
818;  "C"  stock,  £26,753,423. 

Sir  William's  statement  shows  that  the 
estimated  net  revenue  of  the  board  is  suffi- 
cient from  the  outset  of  the  board's  activi- 
ties to  provide  for  the  interest  on  the 
amounts  of  "A,"  "T.F.A."  and  "B"  stocks 
referred  to  therein,  interest  at  the  rate 
of  5  per  cent  per  annum  on  the  amount  of 
C  stock  referred  to  therein,  and  a  sum 
of  £399,622  for  reserve.  When  6  per  cent 
IS  paid  on  such  "C"  stock,  the  sum  avail- 
able for  reserve  would  be  £132,928. 

It  is  anticipated  that  consequent  upon 
the  natural  expansion  of  traffic  and  upon 
the  economies  to  be  expected  from  uni- 
fication, the  net  revenue  of  the  board  will 
be  sufficient  to  provide  for  the  sinking 
funds,  which  will  become  effective  from 
1942  onwards,  and  also  to  provide  for 
further  reserves  and  other  purposes  of  the 
board. 

Agreement  With  "Independents" 

At  a  sitting  of  the  joint  committee  on 
June  23,  another  agreement— namely,  one 
with  a  number  of  bus  companies  operating 
on  the  boundaries  of  the  London  traffic 
area— was  announced.  Mr.  Greene,  coun- 
sel for  the  promoters  of  the  bill,  stated 
that  by  agreement  the  Transport  Board's 
powers  to  extend  services  beyond  their 
monopoly  area  would  be  subject  to  the 
same  condition  which  applied  to  everybody 
else---namely,  that  they  could  obtain  road 
service  licenses.  It  was  proposed  now  to 
limit  the  board's  powers  to  operate  to  a 
definite  line  outside  its  operating  area  of 
10  miles. 

In  the  arrangement  three  areas  were 
contemplated.  Within  the  smallest  of 
these  the  Transport  Board  would  have 
a  monopoly.  Outside  that  area  the  board 
would  have  the  right  to  run  services  sub- 
ject to  obtaining  road  service  licenses  in 
competition  with  everybody  else.  For  10 
miles  outside  the  new  line,  the  board  would 
have  power  to  enter  into  working  agree- 
ments. The  main-line  railways  agreed 
with  the  proposal.  The  Transport  Board 
would  take  over  from  the  agreeing  bus 
companies  the  services  which  the  latter 
were  at  present  running  within  the  pro- 
posed operating  area.  Regarding  over- 
heads, which  would  remain  as  a  result  of 
the  division  of  the  services,  the  principle 
accepted  was  that  the  nature  of  these  over- 
heads was  to  be  ascertained  by  arbitration, 
failing  agreement. 

Sir  Leslie  Scott,  K.C..  on  June  24,  ad- 
dressed the  committee  on  behalf  of  the 
Metropolitan  Railway  in  opposition  to  the 
bill,  saying  tlie  company  was  profoundly 
sceptical  about  unified  ownership.  It  would 
prefer  to  be  included  in  the  pooling  policy 
of  main-line  railways. 

At  a  sitting  of  the  committee  on  June  30 
It  was  announced  that  a  settlement  had 
been  reached  between  the  promoters  of  the 
bill  and  Hertfordshire  County  Council, 
which  owns  tramways  operated  by  the 
Metropolitan  Tramway  along  with  the 
Middlesex  County  Council  Tramways. 
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PERSONAL  MENTION 


C.  B.  Short  Portland  Railway 
Manager — Other  Changes 


Coincident  with  the  arrival  at  Portland, 
Ore.,  on  July  1  of  Carlton  B.  Short  to 
take  the  general  managership  of  the  rail- 
way department  of  the  Pacific  Northwest 
Public  Service  Company,  other  personnel 
and  functional  changes  in  that  company 
and  its  subsidiary,  Portland  General  Elec- 
tric Company,  were  announced  by  Franklin 
T.  Griffith,  president. 

William  H.  Lines,  vice-president  of  both 
companies  and  for  several  years  manager  of 
the  railway  departmenti,  was  appointed 
treasurer  of  both  companies  and  given 
broader  responsibilities  in  both.  W.  S. 
McCullough,  vice-president  and  treasurer. 
Central  Public  Service  Corporation,  Chi- 
cago,  the   holding  company   for  the   Port- 


With  respect  to  the  news  of  Carl  Short's 
impending  departure  from  Roanoke  to  a 
post  of  greater  responsibility  in  the  far 
Northwest,  it  is  in  order  to  express  com- 
mingled regret  and  felicitations — regret 
that  Roanoke  is  to  lose  him  as  a  citizen 
and  that  he  is  no  longer  to  be  numbered 
among  the  very  satisfactory  managing 
executives  of  public  utilities  doing  business 
here  ;  felicitations  to  Portland  on  acquiring 
a  transportation  executive  who  "knows  his 
stuff"  and  will  deliver  if  given  half  a 
chance  to  do  so. 

Mr.  Short  entered  the  service  of  the 
Roanoke  Company  as  stenographer  to  the 
general  manager  in  1907.  A  few  years 
later  he  was  made  claim  agent.  In  1917 
he  left  the  service  of  the  company,  but 
returned  on  Jan.  1,  1924,  as  assistant  to  the 
general  manager.    Two  years  later  he  was 


At  left — Carlton  B.  Short,  new  general  manager  railways,  Pacific  Northwest  Public 
Service  Company,  Portland,  Ore.  At  right — ^William  H.  Lines,  vice-president.  Pacific 
Northwest  Public  Service  Company,  Portland,  whom  Mr.  Short  relieves  as  active 
head  of  the  railway  department. 


land  company,  and  Ray  E.  Brennan,  gen- 
eral auditor  of  the  Portland  company, 
were  appointed  assistant  treasurers  of  the 
two  companies.  Cassius  R.  Peck,  of  the 
legal  department  in  Portland,  was  ap- 
pointed secretary  of  both  companies, 
succeeding  R.  W.  Shepherd,  resigned. 
Clarence  D.  Phillips,  also  of  the  legal 
department,  became  assistant  secretary. 

For  a  number  of  years,  Mr.  Short  was 
secretary  and  assistant  to  J.  W.  Hancock, 
his  predecessor  as  manager  of  the  Roanoke 
Railway  &  Electric  Company.  During  the 
three  years  he  was  at  the  managerial  helm 
there,  Mr.  Short  has  been  called  on  to 
confront  a  number  of  difficult  and  delicate 
problems.  That  he  has  handled  them  to 
the  satisfaction  of  his  superiors  is  amply 
attested  in  his  transfer  to  a  larger  post 
in  the  service  of  the  public  utilities  group 
which  owns  the  Roanoke  company.  The 
Roanoke  Times  said : 


made  assistant  general  manager  and  this 
position  he  occupied  until  the  Central  Pub- 
lic Service  Company  acquired  the  property 
early  in  1928,  at  which  time  he  was  made 

manager. 

♦ 

H.  C.  McNaught  Manages 
New  London  Division 

Harry  C.  McNaught,  appointed  recently 
to  succeed  Samuel  Anderson,  resigned,  as 
manager  of  the  New  London  division  of 
'he  Connecticut  Company  with  offices  at 
Norwich,  Conn.,  entered  street  railway 
work  in  1904  immediately  after  leaving 
high  school.  He  served  first  as  stenog- 
rapher in  the  office  of  the  superintendent 
of  the  Norwich  Street  Railway,  which 
later  merged  with  other  local  street  rail- 
ways and  became  a  part  of  the  Connecti- 
cut Company,  known  as  the  New  London 


division,  with  headquarters  at  Norwich, 
Conn.  Since  then  Mr.  McNaught  has  been 
employed  continuously  as  timekeeper,  pay- 
master, cashier,  chief  clerk,  with  that  com- 
pany, and  with  the  Shore  Line  Electric 
Railway,  which  leased  the  properties  from 
1913  to  1920.  In  1920  the  lease  was  ter- 
minated and  operation  resumed  by  the 
Connecticut  Company,  and  on  April  1,  1920, 
he  was  appointed  assistant  to  the  manager 
of  the  New  London  division  of  the  Con- 
necticut Company.  From  that  post  he  was 
advanced  to  succeed  Mr.  Anderson. 


G.  K.  Jeffries  Resigns 
Indiana  Post 

George  K.  Jeffries,  for  22  years  general 
superintendent  of  the  Terre  Haute,  In- 
dianapolis &  Eastern  Traction  Company, 
has  submitted  his  resignation.  The  Terre 
Haute,  Indianapolis  &  Eastern  Traction 
Company  was  bought  at  receiver's  sale  re- 
cently and  will  be  tied  in  with  other 
operations  of  the  Insult  interests  in  Indiana. 
Mr.  Jeffries  started  his  career  as  a  railroad 
telegrapher  in  the  employ  of  the  Big  Four 
Railroad  at  Shelbyville  and  prior  to  be- 
corning  connected  with  the  Terre  Haute, 
Indianapolis  &  Eastern  Traction  Company 
in  1906  he  was  engaged  as  a  railroad  dis- 
patcher and  trainmaster  and  as  superin- 
tendent of  the  Indianapolis  &  Northwest- 
ern Traction  Company  at  Lebanon. 


R.  P.  Woods  Heads 
Mid-West  Electric 
Rail  Association 

At  the  annual  convention  in  Denver  of 
the  Mid-West  Electric  Railway  Association, 
July  16  and  17,  Robert  P.  Woods,  receiver 
for  the  Kansas  City,  Clay  County  &  St. 
Joseph  Railway,  was  elected  president.  He 
succeeds  C.  A.  Semrad,  vice-president  of 
the  St.  Joseph  Railway,  Light,  Heat  & 
Power  Company. 

Mr.  Woods  has  been  president  of  the 
Missouri  interurban  since  January,  1928. 
Before  that  he  was  vice-president  of  the 
company  for  eight  years.  Between  1914 
and  1918  he  was  city  representative  of  the 
Kansas  City  Railways  board  of  control. 
In  this  work  he  had  supervision  over 
many  of  the  improvements  made  by  the 
company.  He  continued  as  consulting  en- 
gineer to  the  board  as  he  was  in  a  position 
to  direct  the  carrying  out  of  the  extensive 
traffic  improvements  which  were  then  being 
made  under  the  direction  of  John  A.  Beeler. 

Mr.  Woods  has  had  a  long  career  in 
railway  work.  In  1901  he  was  made  chief 
engineer  in  charge  of  construction  of  the 
Wabash  River  Traction  Line.  One  year 
later  he  was  appointed  to  a  similar  posi- 
tion with  the  Indianapolis-Shelbyville  inter- 
urban. From  1902  to  1904  he  served  the 
Indianapolis  &  Northwestern  Traction 
Company  as  chief  engineer.  Later,  he  was 
consultant  in  charge  of  design  and  con- 
struction of  the  Lebanon-Thornton  Electric 
Railway,  Lebanon,  Ind.  When  the  line  was 
completed  he  was  made  vice-president  and 
general  manager.  This  position  was  fol- 
lowed by  his  becoming  president  of  the 
company.  From  1911  to  1913  he  had 
charge  of  the  building  of  the  80-mile  line 
of  the  Kansas  City,  Clay  County  &  St. 
Joseph  Railway. 

Mr.  Woods  was  born  in  Buffalo,  N.  Y.. 
in  1870. 
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Seven  Operating  Groups  for 
Essex  Division 

The  Essex  division  of  Public  Service 
Co-ordinated  Transport,  Newark,  N.  J.,  has 
been  divided  into  seven  operating  groups 
instead  of  four  districts.  The  change  will 
provide  improved  supervision  of  the  various 
carhouses  and  garages  and  the  lines  operat- 
ing out  of  them. 

James  M.  Symington  continues  as  man- 
ager of  the  division,  and  Aaron  H.  Hill 
has  been  appointed  assistant  manager. 
Mr.  Hill  had  been  superintendent  of  tlie 
Southern  district  of  this  division. 

The  following  appointments  as  group 
superintendents  and  supervisors  were 
announced : 

Bloomfield  group — Spencer  G.  Harvey, 
superintendent;  Harry  Brown  and  James 
Foley,  supervisors.  Mr.  Harvey  had  been 
superintendent  of  the  Orange  district; 
Mr.  Brown  supervisor  in  Bloomfield,  and 
Mr.  Foley,  supervisor  at  South  Orange 
carhouse. 

Orange  group — John  B.  McCallum, 
superintendent;  Jeff  Lyons  and  Harold 
B.  Whitman,  supervisors.  Mr.  McCallum 
had  been  superintendent  of  the  Northern 
district;  Mr.  Lyons,  supervisor  in  Orange, 
and  Mr.  Whitman,  passenger  agent  in 
charge  of  chartered  bus  service. 

Irvington  group  —  George  Klements, 
superintendent.  Mr.  Klements  had  been 
assistant  manager  in  Central  Division. 

Ironbound  group — John  Anderson,  super- 
intendent; Albert  Bedwin,  supervisor. 
Mr.  Anderson  had  been  supervisor  at  Lake 
Street  garage  and  Mr.  Bedwin  had  been 
supervisor  at  Second  River  garage. 

Kearny  group — Joseph  H.  Moore,  super- 
visor; Alfred  Paulson,  supervisor.  Mr. 
Moore  had  been  supervisor  at  Sixteenth 
Avenue  carhouse,  and  Mr.  Paulson,  super- 
visor at  Harrison  carhouse. 

Broad  group — James  H.  Stone,  superin- 
tendent; Harry  E.  More,  supervisor.  Mr. 
Stone  had  been  supervisor  at  Orange  and 
Passaic  Valley  carhouse  and  garage; 
Mr.  More,  supervisor  at  Sherman  Avenue 
garage. 

Weequahic  group — Joseph  F.  Sturm, 
superintendent;  Edward  Cone,  supervisor. 
Mr.  Sturm  had  been  supervisor  at  Miller 
Street  carhouse,  and  Mr.  Cone  had  been 
superintendent  of  Bloomfield  district. 


Associates  Honor  I.  R.  Carson 

I.  R.  Carson  has  just  finished  his  2Sth 
year  of  service  with  the  Kansas  City  Pub- 
lic Service  Company,  Kansas  City,  Mo. 
He  is  assistant  superintendent  of  trans- 
portation. He  has  never  owned  a  motor 
car  and  "still  rides  the  street  cars."  His 
associates  gave  him  a  watch  and  chain. 


E.  C.  Morris  Named  to  West 
Virginia  Commission 

Appointment  of  Earle  C.  Morris,  a 
valuation  engineer  of  North  Dakota,  as 
its  chief  engineer,  effective  July  1,  has 
been  announced  by  the  Public  Service  Com- 
mission of  West  Virginia. 

Mr.  Morris  will  have  charge  of  work  on 
valuation  of  utilities  under  regulation  by 
the  commission  and  James  Imboden,  of 
Kanawha  County,  who  previously  had  held 
the  title  of  chief  engineer,  will  remain  in 
the  commission's  engineering  department 
and  continue  his  present  work  upon  other 
technical  phases  of  utility  engineering. 

Mr.  Morris  is  a  graduate  of  Purdue  Uni- 


versity. For  eleven  years  he  has  been  head 
of  the  engineering,  valuation  and  statistical 
department  of  the  board  of  railroad  com- 
missioners   of    North    Dakota.      Prior    to 


joining  the  North  Dakota  board  in  1920 
he  served  for  three  years  as  assistant  en- 
gineer of  the  Public  Service  Commission 
of  Indiana. 


W.  B.  Potter,  Engineer  and 

Inventor,  Signally  Honored 


While  in  Erie  recently,  W.  B.  Potter, 
consulting  engineer  for  the  General  Elec- 
tric transportation  department  (retired) 
was  presented  with  a  set  of  three  volumes 
containing  more  than  200  letters  from 
former  associates.  The  letters  are  remi- 
niscent of  many  former  associations  both 
within  and  without  the  General  Electric 
organization.  Among  the  numerous  letters 
are  communications  from  England,  Ger- 
many, France  and  Australia.  Each  letter 
is  neatly  mounted  and  accompanied  by  a 
portrait  of  the  writer.  The  three  volumes 
are  attractively  bound  in  morocco,  and  the 


W.  B.  Potter 

letters  include  messages  from  numerous 
high  executives,  not  only  of  the  General 
Electric  Company  but  of  other  organiza- 
tions. 

Thus  was  a  fine  tribute  paid  to  an 
eminent  engineer — a  man  who  played  a 
most  important  part  in  electrical  develop- 
ment, particularly  in  the  application  of  elec- 
tricity to  railroading.  Even  among  those 
who  know  Mr.  Potter  well,  the  fact  will 
probably  come  as  a  surprise  that  more 
than  130  patents  have  been  issued  to  him 
for  various  inventions,  including  the  series- 
parallel  controller,  the  surface  contact  sys- 
tem, the  three-wire  system  of  railway  oper- 
ation, electro-pneumatic  contact  control 
system  and  the  otheograph.  Other  patents 
relate  to  electric  switching,  motors,  gen- 
erators, third  rail,  electric  braking,  air 
brakes  and  various  schemes  of  motor  con- 
trol. This  is  a  mere  list,  but  it  does 
serve  to  convey  an  idea  of  the  range  of 
the  man's  wide  technical  accomplishments 
more  forcefully  than  could  any  prosaic  por- 
trayal of  them  in  detail.  Mr.  Potter  con- 
ceived the  idea  for  the  series-parallel  con- 
troller in  connection  with  a  study  of  elec- 
tric railway  equipment,  in  1892.  This  has 
since  been  used  almost  universally  in  con- 
trol for  electric  railway  motors. 

Among  projects  which  engaged  his  at- 
tention were  the  Manhattan  Elevated  Rail- 
way, Baltimore  &  Ohio,  and  Paris-Orleans 
electrifications.  New  York  Central  terminal 
electrification,  and  the  use  of  electricity 
for  propulsion  on  the  West  Jersey  &  Sea 
Shore    Railroad,    Detroit    Tunnel,    Great 


Northern  and  Southern  Pacific  lines.  Dur- 
ing one  of  his  foreign  trips  he  studied  the 
London  Underground  then  being  converted 
to  electric  operation.  Later,  the  Butte, 
Anaconda  &  Pacific,  Chicago,  Milwaukee 
&  St.  Paul  and  Victorian  Railways  work 
was  carried  out  under  his  supervision. 

W.  B.  Potter  is  a  native  of  Connecti- 
cut. Up  to  the  age  of  fourteen  he  lived 
on  a  farm,  but  during  his  vacations  and 
following  graduation  from  high  school 
he  satisfied  a  craving  for  electrical  ma- 
chines by  working  in  the  shops  of  the 
Seth-Thomas  Clock  Company.  Upon  leav- 
ing school  he  began  service  as  a  machinist 
apprentice  with  Sawtele  &  Judd,  Hartford, 
Conn.  After  four  years'  apprenticeship, 
he  was  designated  to  look  after  all  repairs 
and  engines  of  the  Hartford  Electric 
Company.  Foreseeing  the  future  of  the 
electrical  industry,  he  secured  employment 
with  the  Thomson-Houston  Company  at 
Lynn  and,  as  a  result  of  studying  reports 
of  Frank  J.  Srague's  work  with  the 
trolley,  decided  to  follow  electric  railroad- 
ing. His  first  task  in  this  field  was  in 
installing  equipment  for  the  West  End 
Street  Railway,  Boston.  Experience 
gained  in  Boston,  Albany,  Utica,  Saratoga 
and  San  Antonio,  resulted  in  Mr.  Potter 
being  taken  into  the  engineering  depart- 
ment under  J.  B.  Calhoun,  in  1890.  In 
1895,  when  Walter  H.  Knight,  then  engi- 
neer of  the  department,  left,  Mr.  Potter 
was  made  chief  engineer. 

A  man  of  strong  opinions,  unusually 
well-informed  along  lines  other  than  those 
of  his  own  endeavors,  Mr.  Potter's  numer- 
ous inventions  show  that  the  new  and  the 
untried  have  a  strong  appeal  for  him,  and 
he  has  always  been  quick  to  lend  sym- 
pathetic aid  to  others  engaged  in  working 
out  their  problems,  aid  that  was  in  many 
cases  most  helpful  since  the  range  of  the 
man's  own  knowledge  and  his  enthusiasm 
seemed  mibounded.  Moreover,  he  has  the 
faculty  of  communicating  his  enthusiasm 
to  others.  This  is  a  most  important  at- 
tribute, particularly  in  a  man  charged 
with  responsibilities  such  as  his  have 
been — a  man  who  contributed  liberally  of 
his  time  to  the  affairs  of  technical  associa- 
tions, particularly  the  American  Institute  of 
Electrical  Engineers  and  the  American 
Electric  Railway  Association. 

There  is  nothing  of  the  scientific  re- 
cluse about  Mr.  Potter.  Neither  has  there 
ever  been  any  sign  of  showmanship.  If 
his  enthusiasm  has  sometimes  led  to  his 
holding  to  ideas  with  insistence  that  others 
thought  was  too  tenacious,  then  in  the  light 
of  experiences  that  proclivity  has  in  most 
cases  proved  to  be  a  virtue  rather  than  a 
vice.  Men  of  an  inventive  turn  of  mind 
need  to  be  tenacious — otherwise  they  are 
frequently  lost.  If  that  were  not  true 
Mr.  Potter  would  not  have  achieved  what 
he  did,  and  the  hundreds  of  letters  of 
reminiscences,  reflecting  kindly  feeling  for 
him  and  proclaiming  his  work,  would  not 
have  been  written.  The  form  of  the  pres- 
entation was  unusual,  but  the  tribute  is 
well  deserved. 
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Duties  of  Lake  Erie 
Railway  Officials 
Being  Rearranged 

Changes  in  the  operating  personnel  of 
the  Cincinnati  &  Lake  Erie  Railroad,  and 
its  subsidiaries,  the  Lima  City  Street  Rail- 
way and  the  Hamilton  city  lines,  have  been 
announced  by  Dr.  Thomas  Conway,  Jr., 
president. 

The  scope  of  duties  of  Truman  Curtiss, 
at  present  general  superintendent  of  inter- 
urban  railway  operations  of  the  Cincinnati 
&  Lake  Erie,  has  been  expanded  to  include 
all  interurban  divisions,  as  well  as  the  Lima 
and  Hamilton  city  lines. 

Claude  Porter,  former  division  superin- 
tendent of  the  Cincinnati  and  Columbus 
divisions  of  C.  &  L.  E.,  has  been  made 
assistant  general  superintendent  and  his 
duties  under  Mr.  Curtiss  will  include  all 
divisions,  as  well  as  the  city  operation  of 
Lima,  Hamilton  and  Dayton. 

James  S.  Duncan  will  supervise  opera- 
tion on  the  Cincinnati  and  Columbus  divi- 
sions of  C.  &  L.  E.,  as  well  as  the  Ham- 
ilton city  lines,  under  the  title  of  super- 
intendent. Mr.  Duncan  succeeds,  at  Ham- 
ilton, A.  C.  Starkey,  who  has  been  man- 
ager of  the  local  line  there  since  1927. 

Thomas  E.  Haldeman,  of  Springfield,  has 
been  appointed  superintendent  of  the  To- 
ledo division  of  C.  &  L.  E.,  and  manager 
of  the  Lima  City  Street  Railway,  to  suc- 
ceed Harry  G.  Mason,  resigned.  Last 
year,  Mr.  Haldeman  rounded  out  a  service 
of  25  years  as  motorman  on  the  Columbus 
division  of  C.  &  L.  E.  He  has  an  excep- 
tionally fine  record  for  safe  operation, 
good  conduct,   and   courtesy. 

Joseph  Bowman,  superintendent  of  the 
Lima  city  lines,  has  entered  train  service 
on  the  Toledo  division.  His  duties  will 
be  assumed  by  Mr.  Haldeman. 

F.  A.  Healy,  assistant  secretary  of  C.  & 
L.  E.,  has  resigned.  Mr.  Healy  has  a 
background  of  many  years  in  executive 
capacities  with  both  steam  and  electric 
railways.  He  is  well-known  in  the  indus- 
try and  has  made  a  host  of  friends  during 
his  many  years  of   service. 

C.  W.  Randolph  has  resigned  as  super- 
intendent of  the  C.  &  L.  E.  Bus  Company. 
Mr.  Randolph's  career  with  the  interurban 
system  dates  back  25  years. 

E.  R.  Butler,  assistant  to  the  general 
superintendent,  was  temporarily  relieved 
from  present  duties  and  assigned  to  the 
passenger  traffic  department,  where  he  will 
devote  the  major  part  of  his  time  to  the 
solicitation  of  party  and  group  riding,  con- 
ventions, special  events,  etc. 

John  Fishvogt,  assistant  to  the  passenger 
traffic  manager,  has  been  made  ticket  agent 
at  Cincinnati. 

The  rest  of  the  executive  personnel  re- 
mains the  same:  W.  L.  Butler,  executive 
vice-president:  J.  Harvey  McClure,  vice- 
president  in  charge  of  public  relations;  H. 
C.  Donecker,  vice-president  in  charge  of 
operation;  Richard  Breckinridge,  vice- 
president  in  charge  of  traffic;  and  J.  M. 
Pogue,  vice-president  in  charge  of  pur- 
chases and  bus  operation. 


&  Power  in  order  to  put  at  rest  rumors 
concerning  the  department,  and  par- 
ticularly concerning  the  power  bureau. 
The  appointment  of  the  committee  has 
been  ratified  by  the  City  Council. 
-f 
A.  G.  Ellaway,  an  alderman  at  Bir- 
mingham, has  been  elected  president  for 
the  ensuing  year  of  the  British  Munici- 
pal Tramways  &  Transport  Association. 
Mr.  Ellaway  is  the  sole  surviving  mem- 
ber of  the  original  Birmingham  Tram- 
ways    Committee     founded     about     25 

years  ago. 

• 

J,  S.  Tritle  in  Important 
Westinghouse  Post 

J.  S.  Tritle,  elected  vice-president  and 
general  manager  in  charge  of  manufactur- 
ing, sales  and  engineering  operations  of 
the  Westinghouse  Electric  &  Manufactur- 
ing Company,  has  long  been  connected  with 
that  company  and  is  unusually  well- 
informed,  not  only  on  the  phases  of  its  busi- 
ness which  come  within  his  immediate 
purview,  but  with  the  history  of  the  com- 
pany and  its  fiscal  and  other  policies. 


G.  W.  Woodruff  on  Penn- 
sylvania Commission 

George  W.  WoodrufT,  attorney  general 
under  the  former  administration  of  Gov- 
ernor Pinchot  of  Pennsylvania,  and  more 
recently  legal  adviser  to  the  Governor  in 
public  utility  matters,  has  been  appointed 
to  the  Public  Service  Commission  by 
Governor  Pinchot,  succeeding  Charles  H. 
Young,  whose  term  of  office  has  just 
expired.  . 

During  the  heat  of  the  bitter  strife  that 
was  waged  over  the  Governor's  recent 
attempt  to  abolish  the  Public  Service  Com- 
mission and  substitute  a  "Fair  Rate  Board" 
of  his  own  choosing,  Mr.  Woodruf?  de- 
clared, before  the  House  committee  investi- 
gating the  Pinchot  charges  against  the 
coinmission  and  its  functioning  under  the 
existing  statute,  that  it  was  his  conviction 
that  the  Pesnsylvania  Public  Utility  Act 
was  the  best  in  the  country. 


George  J.  Kuhrts,  president  of  the 
Los  Angeles  Railway,  has  been  ap- 
pointed by  John  C.  Porter,  Mayor  of 
Los  Angeles,  as  a  member  of  a  special 
committee  of  nine  citizens  to  conduct  a 
thorough  investigation  of  operations  of 
the  Los  Angeles  Department  of  Water 


J.  S.  Tritle 

Mr.  Tritle  was  born  in  Virginia  City, 
Nev.,  in  1872.  He  received  his  early 
schooling  in  New  Haven,  Conn.  From 
preparatory  school  he  entered  Yale  Uni- 
versity, from  which  he  was  graduated  in 
1893  with  a  degree  in  science.  In  1895  he 
entered  the  electrical  engineering  contracting 
business  in  which  he  continued  for  eight 
years.  At  the  outset  of  the  World's  Fair 
in  St.  Louis  he  accepted  the  position  as 
chief  of  construction.  At  the  close  of  the 
fair,  he  became  manager  of  the  Kansas 
City  district  for  the  Westinghouse  com- 
pany. In  1915  the  St.  Louis  and  Kansas 
City  offices  were  consolidated,  Mr.  Tritle 
assuming  charge  of  both. 

In  1922  the  scope  of  his  activities  with 
the  company  was  again  widened.  He  was 
made  manager  of  the  merchandising  divi- 
sion of  the  general  sales  department  of 
the  company.  In  1925  when  a  separate  de- 
partment was  made  of  the  merchandising 
business,  Mr.  Tritle  was  made  general  man- 
ager of  the  merchandising  department, 
overseeing  engineering  and  manufacturing, 
as  well  as  sales  work,  with  headquarters  in 
Mansfield,  Ohio,  where  most  of  the  mer- 
chandising products  are  made. 

From  Mansfield  Mr.  Tritle  was  moved  to 
East  Pittsburgh  on  May  1,  1929,  as  vice- 
president  in  charge  of  manufacturing 
operations.  In  his  new  position  as  vice- 
president  and  general  manager,  Mr.  Tritle 
will  retain  his  headquarters  in  the  West- 
inghouse company's  main  works  at  East 
Pittsburgh,  Pa.  He  reports  to  the  presi- 
dent, F.  A.  Merrick. 


W.  H.  Horn  Made  Manager 
at  Roanoke 

W.  H.  Horn,  superintendent  of  trans- 
portation of  the  Roanoke  Railway  &  Elec- 
tric Company,  Roanoke,  Va.,  has  been 
appointed  to  succeed  C.  B.  Short  as  general 
manager  of  the  company.  Like  Mr.  Short, 
Mr.  Horn  is  a  product  of  the  Hancock 
school  of  efficiency  and  his  long  connection 
with  the  company  entitles  him  to  the  well 
merited  promotion  that  has  come  his  way. 
The  Roanoke  Times  said : 

"Bill"  Horn  is  one  of  us,  knows  our 
people  and  their  temperament,  knows  how 
to  get  along  with  them.  He  will  do  well 
to  study  the  frank  and  direct  methods  of 
his  predecessor  in  the  field  of  public  rela- 
tions, so  essential  to  the  successful  conduct 
of  a  public  utility  in  these  modern  times. 
The  railway  is  an  admirable  example  of  a 
public  utility  that  "gets  on"  with  the  com- 
munity in  which  it  is  located.  That  fact 
is  a  tribute  to  managerial  common  sense 
as  well  as  to  managerial  skill. 
■f 
Gordon  Starr  has  been  made  traffic 
agent  of  the  Winnipeg,  Selkirk  &  Lake 
Winnipeg  Railway,  afifiliated  with  the 
Winnipeg  Electric  Company.  Mr.  Starr 
was  formerly  in  the  purchasing  depart- 
ment of  the  latter  company,  and  has 
been  employed  there   for  eight  years. 

E.  J.  Mehren  has  resigned  from  the 
McGraw-Hill  Publishing  Company,  Inc.,  to 
assume  the  presidency  of  the  Portland 
Cement  Association.  His  new  responsi- 
bilities carry  with  them  great  oppor- 
tunities for  service.  Mr.  Mehren  was 
associated  with  McGraw-Hill  for  more 
than  twenty  years.  He  played  an  impor- 
tant part  in  the  development  of  its  prop- 
erties, and  of  the  institution  itself. 
Among  his  conspicuous  service  with  the 
company  was  his  work  as  editor  of  Engi- 
neering Record  and  of  Engifieering  News- 
Record. 

-f 

G.  L.  Harris  has  been  appointed  man- 
ager of  office  systems  of  the  Westing- 
house Electric  &  Manufacturing  Com- 
pany. For  the  last  three  years,  he  has 
been  manager  of  office  systems  for  the 
Philadelphia  Electric  Company.  Previ- 
ously, he  was  manager  of  office  systems 
for  the  Georgia  Railway  &  Power  Com- 
pany, Atlanta,  and  for  several  years 
organized  and  installed  o.Vice  systems  in 
the  Insull  properties  at  Chicago.  In 
his  new  position,  Mr.  Harris  will  report 
to  President  Merrick. 
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OBITUARY 


T.  P.  Gaylord 


Truman  P.  Gaylord,  vice-president  c){ 
the  Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  died 
suddenly  on  July  5  in  Shelby,  Mich., 
where  he  was  born  60  years  ago. 

The  Chicago  World's  Fair  was  starting 
when  Mr.  Gaylord  engaged  with  the  Fair 
Company  as  engineer  of  the  underground 
construction,  in  which  capacity  he  con- 
tinued from  1892  to  1893.  At  the  close 
of  the  World's  Fair,  Mr.  Gaylord  became 
assistant  professor  of  electrical  engineer- 
ing at  Armour  Institute  of  Technology, 
Chicago,  serving  there  from  1893  to  1898. 
He  was  associated  with  the  Commonwealth 
Edison  Company  from  1898  to  1899,  when 
he  entered  the  employ  of  the  Westinghouse 
Company. 

He  was  appointed  district  manager  of 
the  Westinghouse  Company's  Chicago  office 
in  1902,  and  occupied  that  position  until  he 
was  made  acting  vice-president  in  August, 
1914.  He  was  elected  vice-president  in 
April,  1929. 

Mr.  Gaylord  attended  the  Allen  Academy 
of  Chicago;  the  University  of  Michigan, 
from  which  he  was  graduated  with  the 
degree  of  electrical  engineer;  and  Armour 
Institute  of  Technology,  from  which  he 
secured  a  degree  in  1895. 


H,  L.  Hawley 


Harry  L.  Hawley,  who  represented  the 
Consolidated  Car-Heating  Company,  Inc., 
in  New  York  for  23  years,  died  suddenly 
on  July  3,  at  Summit,  N.  J.,  where  he 
made  his  home  during  the  summer  months. 
Interment  was  at  Waterford,  N.  Y.,  on 
July  6. 

Mr.  Hawley  was  born  in  Saratoga 
County,  New  York,  and  moved  to  Flatbush, 
Brooklyn,  about  24  years  ago,  where  he 
had  since  resided.  He  was  widely  known 
among  steam  railroad  and  electric  railway 
officials  and  among  the  manufacturers  of 
equipment  used  in  both  of  these  fields. 

He  is  survived  by  his  widow,  Mrs. 
Minnie  E.  Hawley,  his  brother,  Cornell  S. 
Hawley,  the  president  of  the  Consolidated 
Car-Heating  Company,  Inc.,  his  nephews, 
Edward  B.  Hawley,  Waterford,  and 
Harold  A.  Hawley,  Flushing,  and  his  niece, 
Mrs.  Chester  B.  Parkis,  Waterford. 


Ira  M.  Cobe 

Ira  Maurice  Cobe,  Chicago  investment 
banker,  died  on  July  9  at  his  summer 
home  in  Northport,  Me.  He  was  64  years 
old. 

In  October,  1914,  Mr.  Cobe  resigned  all 
his  Chicago  connections  and  withdrew  per- 
manently to  his  home.  At  that  time  the 
Chicago  Surface  Lines  announced  the 
resignation  of  Mr.  Cobe  as  chairman  of 
the  executive  committee  of  the  surface 
lines,  as  chairman  of  the  executive  com- 
mittee of  the  Chicago  City  &  Connecting 
Railways,  and  as  a  member  of  the  board 
of  operation  of  the  Chicago  Surface 
Lines.  At  the  same  time,  Mr.  Cobe 
tendered  his  resignation  as  member  of  the 
board  of  directors  and  executive  committee 
of  the  Northwestern  Elevated  Railway  and 
of  the  governing  committee  of  the  Chicago 
Elevated    Railways.      He    also    withdrew 


from  the  directorate  of  the  Chicago  Title 
&  Trust  Company. 

A  native  of  Boston,  where  he  was  gradu- 
ated at  Boston  University,  Mr.  Cobe  was 
admitted  to  the  Massachusetts  bar  in  1888 
and  practiced  law  in  Boston  four  years. 
In  1892  he  joined  in  organizing  the  firm  of 
Cobe  &  McKinnon,  investment  brokers,  in 
Chicago,  and  in  rapid  succession  became 
president  of  the  Assets  Realization  Com- 
pany, chairman  of  the  board  of  the  Chi- 
cago Railways,  director  of  the  Chicago 
Title  &  Trust  Company,  director  of  the 
Calumet  &  South  Chicago  Railway,  chair- 
man of  the  Hammond,  Whiting  &  East 
Chicago  Railway,  director  of  the  National 
Bank  of  the  Republic,  director  of  the  Fi- 
nancial Corporation  of  America  and  chair- 
man of  the  governing  commission  of  the 
Chicago  City  &  Connecting  Railways. 


W.  H.  Whiteside 

Walter  Hunter  Whiteside,  70,  corpora- 
tion executive,  died  unexpectedly  at  his 
home  in  Los  Angeles,  Cal.,  on  July  18. 
Mr.  Whiteside  retired  in  1926  from  the 
position  of  Pacific  Coast  representative  of 
the  Westinghouse  Electric  &  Manufactur- 
ing Company,  with  which  he  had  been 
connected  in  Pittsburgh  and  New  York 
for  many  years.  He  left  Westinghouse 
in  1904  to  become  president  of  the  Allis- 
Chalmers  Company,  but  resigned  from 
AUis-Chalmers  in  1911  to  take  the  presi- 
dency of  the  Stevens-Duryea  Company, 
automobile  manufacturers.  'The  latter  post 
he  held  until  he  returned  to  Westinghouse 
in  Los  Angeles  in  1916.  Mr.  Whiteside 
was  born  in  Wabash,  Ind.,  and  was  grad- 
uated from  Wabash  College. 


R.  L.  Crump 


Ralph  L.  Crump,  associated  with  Ford, 
Bacon  &  Davis  for  many  years,  died  in 
Philadelphia  on  July  17.  Mr.  Crump  at- 
tended Pennsylvania  State  College,  and 
entered  the  electric  railway  field  with  the 
Johnson  Company,  now  the  Lorain  Steel 
Company,  in  Atlanta,  Ga.  He  next  was 
employed  by  William  Wharton,  Jr.,  & 
Company,  Inc.,  as  engineer  on  track  con- 
struction in  Philadelphia.  In  1896  he  be- 
came resident  engineer  of  Ford,  Bacon  & 
Davis  on  the  reconstruction  of  the  Canal  & 
Claiborne  Railroad  in  New  Orleans,  and 
then  served  successively  as  resident  engi- 
neer on  the  New  Jersey  &  Hudson  River 
Railroad  &  Ferry  Company,  New  Orleans 
&  CarroUton  Railroad,  Kansas  City  Rail- 
way &  Light  Company,  Memphis  Street 
Railway  and  the  American  Cities  Railway 
&  Light  Company.  During  the  World  War 
he  was  an  engineer  in  the  transportation 
and  housing  division  of  the  United  States 
Shipping  Board.  About  ten  years  go  Mr. 
Crump  retired  from  active  business. 


George  Fillmore  Swain 

George  Fillmore  Swain,  McKay  pro- 
fessor emeritus  of  engineering  at  Har- 
vard and  an  authority  on  hydraulic  en- 
gineering, died  on  July  1  at  his  summer 
home  in  Holderness,  N.  H.,  at  the  age 
of  73  years. 

Professor  Swain  taught  civil  engineer- 


ing at  M.  I.  T.  .and  later  at  Harvard, 
and  was  a  consulting  engineer  of  na- 
tional reputation,  serving  many  public 
service  commissions.  As  a  member  of 
the  Boston  Transit  Commission,  of 
which  he  later  became  chairman,  he  had 
much  to  do  with  the  construction  of  the 
subway  and  elevated  systems.  His  in- 
terests extended  beyond  engineering;  he 
was  a  linguist,  a  student  of  literature, 
and  a  patron  of  art. 

Born  in  San  Francisco,  Professor 
Swain  was  graduated  from  the  Massa- 
chusetts Institute  of  Technology  in  1887 
and  continued  his  studies  at  the  Royal 
Polytechnique  School  in  Berlin.  New 
York  University  and  the  University  of 
California  honored  him  with  LL.D. 
degrees. 

He  was  a  past  president  of  the  Ameri- 
can Society  of  Civil  Engineers,  the  Bos- 
ton Society  of  Civil  Engineers,  and  the 
Society  for  the  Promotion  of  Engineer- 
ing Education.  In  addition  he  was  a 
member  of  many  technical  societies. 

Edward  A.  Pearson,  who  developed 
large  real  estate  holdings  in  the  Oranges 
in  the  '80s,  built  the  Orange  &  Bloom- 
field  Crosstown  Railway,  now  included 
in  the  system  of  the  Public  Service  Co- 
ordinated Transport,  and  was  active  in 
banking  and  insurance,  died  at  Newark, 
N  J.,  on  June  27.  He  was  92  years  old. 
Mr.  Pearson  was  a  founder  of  the  Hy- 
drogen Company  of  the  United  States, 
which  concern  pioneered  in  the  produc- 
tion of  gun  metal. 

-f 

Dr.  William  T.  Riley,  connected  with 
the  United  Railways  &  Electric  Com- 
pany of  Baltimore  for  28  years,  died  at 
his  home  in  Baltimore  on  July  7.  He 
served  as  a  coroner  of  Baltimore  for  30 
years.  Dr.  Riley  was  one  of  the  three 
physicians  of  the  United  Railways  Asso- 
ciation, the  welfare  organization  of  the 
company.  He  also  was  surgeon  for  the 
Pennsylvania  Railroad  and  Western 
Maryland  Railway,  and  medical  ex- 
aminer for  the  Metropolitan  and  Con- 
tinental Life  Insurance  Companies. 
-f 

John  A.  Miller,  former  District  Court 
judge  at  Newark,  N.  J.,  son  of  John  A. 
Miller,  head  of  the  original  Newark  & 
Bloomfield  Street  Railway,  now  included 
in  Public  Service  Co-ordinated  Trans- 
port and  father  of  John  A.  Miller,  Jr., 
editor  of  Electric  R.ulway  Journal, 
died  at  Glen  Ridge,  N.  J.,  on  July  12. 
He  was  one  of  the  oldest  members  of 
the  New  Jersey  Bar  and  for  many  years 
before  his  retirement,  about  ten  years 
ago,  was  prominent  in  the  practice  of 
corporation  and  real  estate  law.  He 
was  a  graduate  of  Rutgers  College  and 
Columbia  Law  School, 
-f 

Dick  S.  Ramsey,  former  president  ot 
the  East  River  Savings  Bank  and  at  one 
time  prominent  in  civic  and  business 
affairs  in  Brooklyn,  died  on  June  27.  He 
was  in  his  8Sth  year.  He  was  a  former 
member  of  the  board  of  directors  of  the 
Kings  County  Trust  Company,  one  of 
the  original  Brooklyn  Bridge  Commis- 
sioners and  a  former  member  of  the 
board  of  the  Brooklyn  City  Railroad, 
now  included  in  the  Brooklyn-Manhat- 
tan Transit  System. 
■f 

Clement  J.  Ferneding,  85  years  old, 
vice-president  and  treasurer  of  the  Day- 
ton &  Xenia  Railway,  Dayton,  Ohio, 
and  for  many  years  a  leading  business 
man  of  Dayton,  died  on  June  27. 
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Industry  Market  and  Trade  News 


New  White  buses  with  standard  Bender  bodies  for  Birmingham 


Birmingham  Purchases  Buses 
for  Irondale  Line 

Bus  service  has  been  instituted  by  the 
Birmingham  Electric  Company  along 
the  Gate  City-Irondale  line.  This  line 
was  originally  built  in  1886  and  operated  , 
with  a  steam  dummy.  It  was  electrified 
July  28,  1903.  A  large  portion  of  it  was 
on  private  right-of-way.  but  recently  the 
city  of  Birmingham  passed  an  ordinance 
to  pave  the  street,  which  would  entail  a 
cost  of  $85,000  to  the  railway.  Rather 
than  make  this  large  expenditure,  it  was 
decided  to  abandon  the  service  and  place 
gas  buses  on  the  line.  A  careful  survey 
showed  that  the  traffic  did  not  justify 
the  expenditure  necessary  to  install  trol- 
ley buses.  Three  White  buses  with 
Bender  bodies  were  purchased  and 
placed  in  service  in  June. 

Only  23  seats  are  installed  in  the  body, 
which' is  a  29-passenger  model.  The  seats, 
by  Hale  &  Kilburn,  are  leather  faced  and 
rattan  covered.  Both  front  and  rear  doors, 
and  the  rear  treadle,  are  actuated  with 
National  Pneumatic  Company  air  engines. 


New  Officers  for  A.S.T.M. 

Election  of  the  following  officers  for  the 
ensuing  year  has  been  announced  by  the 
American  Society  for  Testing  Materials: 
President,  Frank  O.  Clements,  technical 
director  research  laboratories.  General  Mo- 
tors Corporation;  and  vice-president,  Sam- 
uel T.  Wagner,  consulting  engineer  Read- 
ing Company.  Those  elected  to  the 
Executive  Committee  are:  Arthur  W. 
Carpenter,  Kenneth  B.  Cook,  J.  B.  Johnson, 
George  C.  D.  Tenth,  and  O.  L.  Moore. 


Wide   aisles   speed   passenger   movement 


considering  the  fine  cash  position  of  the 
company  and  the  substantial  surplus  which 
has  been  accumulated  over  the  past  years 
and  not  distributed  to  the  stockholders, 
dividends  should  be  declared.  Accordingly 
a  dividend  of  2  per  cent  (|1  per  share) 
on  the  preferred  stock  was  declared  for  the 
quarter  ending  June  30,  1931,  payable 
July  31,  1931,  to  stock  of  record  July  6, 
1931,  and  a  dividend  of  2  per  cent  ($1 
per  share)  on  the  common  stock  was  de- 
clared for  the  quarter  ending  June  30,  1931, 
payable  July  31,  1931,  to  stock  of  record 
July  6,  1931. 


Osgood  Bradley  Gets 
$500,000  Contract 

An  order  for  twenty  cars,  amounting  to 
$500,000,  has  been  received  by  the  Osgood 
Bradley  Car  Corporation  from  the  Ferro- 
carril  Terminal  Central  de  Buenos  Aires, 
Argentina.  The  cars  will  be  used  in  the 
operation  of  the  new  subway  now  under 
construction.  They  will  be  similar  to  the 
cars  operating  in  the  old  subway  which 
were  built  by  the  Metropolitan  Vickers 
Electrical  Company  of  England.  The  cars 
will  be  ready  for  shipment  in  January, 
1932. 

With  a  length  of  52  ft.  and  an  over-all 
width  of  10  ft.  3i  in.,  the  cars  will  have  a 
seated  capacity  of  44.  Three  doors  on 
each  side  of  the  car  will  speed  loading  and 
unloading  of  passengers.  The  electrical 
equipment  will  be  supplied  by  the  General 
Electric  Company,  and  all  door  mecha- 
nisms by  the  National  Pneumatic  Company. 
Westinghouse  air  brake  equipment  will  be 
used.  The  cars  will  weigh  71,000  lb.  com- 
plete with  two  125-hp.  motors. 


Westinghouse  Declares 
Dividend 

Following  the  meeting  of  the  board  of 
directors  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  the  following 
statement  was  issued  by  A.  W.  Robertson, 
chairman : 

Although  the  earnings  for  April  and  May 
of  the  second  quarter  were  not  sufficient  to 
cover  the  dividend  requirements  of  the  com- 
pany, yet  they  were  so  far  Improved  as  to 
show  a  small  profit  as  compared  with  a 
loss  of  the  three  preceding  months. 

It  was  the  opinion  of  the  directors,  that, 


Montreal  Expands  Bus 
Operation 

Further  expansion  in  its  bus  activities  is 
seen  in  a  recent  order  of  Montreal  Tram- 
ways for  twenty  new  buses.  The  Asso- 
ciated Equipment  Company  of  Canada  will 
supply  fifteen  of  these,  and  Leyland  Com- 
pany the  remainder.  The  chassis  are  manu- 
factured in  England  and  bodies  are  made 
by  the  Canadian  Car  &  Foundry  Company, 
in  Montreal. 

The  company  also  has  on  order  two 
diesel  direct-drive  engines  suitable  for  bus 
operation.  These  engines,  however,  are 
still  in  the  trial  stage  in  England  and  it 
will  probably  be  another  year  before  they 
will  be  ready  for  service. 

At  the  end  of  last  year  the  company 
owned  119  motor  buses  operating  over  88 
miles  of  route.  Operation  of  trolley  buses 
for  certain  lines  also  has  been  considered. 


H.  T.  Thompson  With 
Metal  &  Thermit 

Harry  T.  Thompson,  formerly  vice- 
president  of  the  Differential  Steel  Car 
Company,  Findlay,  Ohio,  has  become  asso- 
ciated with  the  sales  department  of  the 
Metal  &  Thermit  Corporation  in  New 
York.  Mr.  Thompson  was  graduated  from 
the  Georgia  School  of  Technology  in  elec- 
trical engineering  in  the  class  of  1912. 
After  his  graduation  he  was  connected 
with  the  Westinghouse  Electric  &  Manu- 
facturing Company  until  he  entered  the 
Army  in  1917.  He  served  through  the  war 
as  a  captain  in  the  artillery,  leaving  the 
service  in  1919.  He  then  became  connected 
with  the  engineering  department  of  the 
American  Telephone  &  Telegraph  Corr»- 
pany,  but  resigned  from  that  company  on 
Dec.  1.  1920,  to  join  the  organization  of 
the  Differential  Steel  Car  Company,  of 
which  company  he  became  vice-president. 


General  Electric  Shows  Sales 
Decrease  for  First  Six  Months 

Orders  received  by  the  General  Electric 
Company  for  the  first  six  months  of  1931 
amounted  to  $141,428,978,  compared  with 
$190,313,758  for  the  corresponding  period 
last  year,  Gerard  Swope,  president,  an- 
nounced. Sales  billed  for  the  first  six 
months  of  1931  amounted  to  $141,180,891, 
compared  with  $197,229,346  for  the  corre- 
sponding period  last  year. 

Profit  available  for  dividends  on  com- 
mon stock  for  the  first  six  months  of  1931 
was  $21,523,722,  compared  with  $29,273,276 
for  the  first  six  months  last  year.  The 
profit  available  for  common  stock  for  the 
six  months  is  equivalent  to  75  cents  per 
share  in  1931  and  $1.01  per  share  in  1930 
on  the  28,845,927  shares  outstanding  in 
both  periods.  The  quarterly  dividend  is 
40  cents  a  share. 

The  stockholders  to  whom  the  July  divi- 
dend is  to  be  distributed  total  133,163. 
compared  with  116,750  at  the  end  of  1930 
and  with  88,408  a  year  ago,  an  increase  of 
50  per  cent  over  a  year  ago. 
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Bus  Deliveries 

Arkansas  Power  &  Light  Company, 
Pine  Bluff,  Ark.,  one  White,  Model  613. 

Boston  Elevated  Railway,  Boston, 
Mass.,  ten  A.C.F.,  metropolitan  type. 

Capital  Traction  Company,  Washing- 
ton, D.  C,  two  Twin  Coach,  Model  20. 

Capitol  District  Transportation  Com- 
pany, Albany,  N.  Y.,  thirteen  Twin 
Coach,  Model  40. 

Connecticut  Company,  New  Haven, 
Conn.,  eleven  Yellow  Coach,  38-passen- 
ger.  Type  Z. 

Duluth  Street  Railway,  Duluth,  Minn., 
four  Twin   Coach,   Model  20. 

Eastern  Massachusetts  Street  Rail- 
way, Boston,  Mass.,  eleven  A.C.F., 
metropolitan  type;  five  White,  Model 
6SA;  and  fifteen  Twin  Coach,  two  Model 
40  and  thirteen  Model  30. 

Reading  Transit  Bus  Company,  Read- 
ing, Pa.,  two  Twin  Coach,  Model  30. 

Sault  Ste.  Marie  Traction  Company, 
Sault  Ste.  Marie,  Mich.,  two  Yellow 
Coach,  21-passenger,  Type  U. 

Scranton  Bus  Company,  Scranton, 
Pa.,  four  White,  Model  54. 

Third    Avenue    Railway,    New    York, 

N.  Y.,  ten  White,  Model  S4A.     ' 

Virginia  Electric  &  Power  Company, 
Richmon4,  Va.,  ten  Twin  Coach, 
Model  30. 


Williamsport  Transportation  Com- 
pany, Williamsport,  Pa.,  si.x  Twin 
Coach,  Model  30. 

Worcester  Consolidated  Street  Rail- 
way, Worcester,  Mass.,  one  Yellow 
Coach,  2S-passenger,  Type   U. 


TRADE  NOTES 

Westinghouse  Electric  &  Manufactur- 
ing Company  announces  the  appointment 
of  M.  B.  Lambert  as  sales  manager 
in  charge  of  the  transportation  depart- 
ment. 

U.  S.  Hame  Company  of  Buffalo  has 

purchased  the  assets  of  both  the  Lawson 
Manufacturing  Company,  Cleveland, 
Ohio,  and  the  Warner  Hammer  Com- 
pany of  Cromwell,  Conn. 

DeVilbiss  Company  has  moved  its  St. 
Louis  sales  and  service  branch  to  1937 
Washington  Avenue,  and  its  New  York 
branch  to  25  West  45th  Street. 

Fusion  Welding  Corporation,  Chicago, 
IlL,  has  appointed  the  Puritan  Com- 
pressed Gas  Corporation  of  Kansas  City, 
Mo.,  as  distributor  for  the  Weldite  line 
of  welding  rods. 

E.  A.  McCallum,  who  was  in  charge 
of  the  San  Francisco  offices  of  the  Stacey 
Engineering  Company,  has  been  trans- 
ferred to  the  Pacific  Coast  headquarters 
of  the  International-Stacey  Corporation, 
now  located  at  410  Subway  Terminal 
Building,  Los  Angeles. 


Conspectus  of  Indexes  for  July,  1931 

Compiled  for  Publication  in  Electric  Railwat  Journal  by 
.4LBERT    S.    RICHEY 

Electric  Railway   Engineer,  Worcester,   Mass. 


Latest 

Month 
Ago 

Year 
Ago 

Last  Five  Years 

High 

Low 

Street  Railway  Fares* 

1913  =    4.84 

July,  1931 
7.81 

June,  1931 
7.81 

July,  1930 
7.77 

July,  1931 
7.81 

July,  1926 
7.35 

Electric  Railway  Materials* 

1913   =      100 

July,  1931 
114 

June,  1931 
116 

July,  1930 
136 

Dec,  1926 
159 

July,  1931 
114 

Electric  Railway  Wages* 

1913   =      100 

July.  1931 

232.9 

June,  1931 

233.0 

July,  1930 

231.7 

.\pril,  1931 

233.2 

July,  1926 

225.7 

Electric  Ry.  Construction  Cost 

Am.Eiec.Ry.  Assn.      1913   =      100 

July,  1931 
169 

June.  1931 
184 

July,  1930 
198 

Nov.,  1928 

206 

July,  1931 
169 

General  Construction  Cost 

Eng'g  News-Record      1913   =      100 

July,  1931 
174.4 

June,  1931 
187.2 

July,  1930 
201.0 

Jan.,  1927 
211.5 

July.  1931 
174.4 

Wholesale  Cotomodities 

U.  S.  Bur.  Lab.  Stat.      1926   =      100 

June.  1931 

70.0 

May,  1931 

71.3 

June,  1930 

86.8 

June,  1926 

100.5 

June,  1931 
70.0 

Wholesale  Commodities 

Bradstreet                       1913   =    9.21 

July,  1931 

8.78 

June,  1931 
8.64 

July,  1930 

10.56 

Jan.,  1928 
13.57 

June,  1931 

8.64 

Retail  Food 

U.  S.  Bur.  Lab.  Stat.     1913  =      100 

June,  1931 

118.3 

May,  1931 
121.0 

June,  1930 

147.9 

Dec.,  1926 
161.8 

June,  1931 
118.3 

Cost  of  Living 

Nat.  Ind.  Conf.  Bd.     1923  =      100 

May,  1931 

86.9 

April,  1931 
88.2 

May,  1930 
97.5 

Dec, 1926 
105.5 

May,  1931 
86.9 

General  Business 

The  Business  Week  Normal   =     100 

July  11,1931 
78.1 

June  13,1931 
77.6 

July  12,1930 

97.5 

Oct.  6,   1928 
117.6 

Jan.  31.  1931 

77.0 

Industrial  Activitv 

Elec.  World,  kw.-hr.  ysed    1 923-25  =  1 00 

June,  1931 
104.8 

May,  1931 

109.8 

June.  1930 

115.5 

Feb.,  1929 
140.4 

Jan..  1931 
97.6 

Bank  Clearings 

OuUide  N.  Y.  City        1926  =■      100 

June,  1931 
71.2 

May,  1931 
68.6 

June,  1930 
92.1 

Oct.,  1929 
111.8 

May,  1931 
68.6 

*The  three  index  numbers  marked  with  an  asteriek 
are  computed  by  Mr.  Richey,  as  follows:  Fares  index 
is  average  street  railway  fare  in  all  United  States 
cities  with  a  population  of  50,000  or  over  except  New 
York  City,  and  weighted  according  to  population. 
Street  Railway  Materials  index  is  relative  average 
price   of   materials    (including  fuel)   used   in  street 


railway  operation  and  maintenance,  weishted  accord- 
ing to  average  use  of  such  materials.  Wages  index  is 
relative  average  maximum  hourly  wage  of  motormen, 
conductors  and  operators  on  121  of  the  largest  street 
and  interurban  railways  operated  in  the  United 
States,  weighted  according  to  the  ntiraber  of  such  men 
employed  on  these  roads. 


Material  Prices 

JULY  23,  1931 


Metals — New  York 

Copper,  electrolytic,  delivered,  cents  per  lb.  8  OG 

Lead 4  40 

Nickel,  ingot 35. 00 

Zinc 4  25 

Tin,  Straits 25  00 

Aluminum,  98  to  99  per  cent 22!  90 

Babbitt  metal,  warehouse 

Commercial  grade 34. 00 

General  service 28!  50 

Tracli  Materials — Pittsburgh 

Standard  steel  rails,  gross  ton $43  00 

Track  spikes,  A-in.  and  larger,  per  100  lb....  $2  70 

Tie  plates,  steel,  cents  per  1 00  lb 1   95 

Angle  bars,  cents  per  100  lb 2.  75 

Track  bolts,  per  100  lb 390 

Ties,  6m.x  8m.i8  ft.. 

White  Oak,  Chicago 1 .  21 

Long  leaf  pine,  New  York | .  00 

Waste — New    York 

Waste,  wool,  cents  per  lb 1 1 .  00 

Waste,  cotton  (100  lb.  bale),  cents  per  lb.: 

White 7.00-11.00 

Colored 7.00-10.00 

Wire— New  York 

Bare  copper  wire,  cents  per  lb 9.  75 

Rubber-covered  wire.  No.  14.  per  1,000  ft... .  $4.22 

Weatherproof  wire  base,  cents  per  lb 12.125 

Paint  Materials — New  York 

Linseed  oil  (5  bbl,  lots),  cents  per  lb 9.  60 

White  lead  in  oil  (lOOlb.  keg),  cents  per  lb...  13.25 

Red  lead  in  oil 14. 75 

Turpentine  (bbl.  lots),  cents  per  gal 42.00 

Putty,  com'l  grade,  100  lb.  tins,  cents  per  lb.  5.50 

Hardware — Pittsburgh 

Wire  nails,  per  keg $1,85 

Sheet  iron  (24  gage),  cents  per  lb 2. 40 

Sheet  iron,  galvanized  (24  gage),  cents  per  lb.  2. 90 

Auto  body  sheets  (20  gage),  cents  per  lb 3.10 

Fender  stock  (20  gage),  cents  per  lb 3. 20 

Bituminous  Coal 

Pittsburgh  mine  run,  net  ton $1.40 

Central,  111.,  screenings .80 

Kansas  screenings,  Kansas  City 1 .  40 

Big  seam,  Ala.,  mine  run 1 .  70 

Smokeless  mine  run,  Chicago 1 .  60 

Paving  Materials 

Paving  stone,  granite,  5  in.,  f .o.b. : 

New  York — Grade  1 ,  per  thousand $120.00 

Wood  block  paving   3 J,    16  lb.   treatment, 

N.Y.,  per  sq.yd.,  f.o.b 2.50 

Paving  brick,   3ix8}x4,  N.Y.,  per  1,000  in. 

carload  lots,  f.o.b 50.00 

Paving  brick,  3i8ix4.  N.  Y.,  per   1,000  in. 

carload  lots,  f.o.b 45 .  00 

Crushed  stone,    |-in.,   whosesale,  f.o.b.   per  ^ 

cu.yd 1.75 

Cement,   Chicago,  in  carload  lots,  without 

bags,  f.o.b r  1.35 

Gravel,  J-in.,  cu.yd.,  wholesale,  f.o.b |  1 .  60 

Sand,  cu.yd.,  wholesale,  f.o.b '  1 .  00 

Asphalt,  in  pkg.  N.Y.,  f.o.b.  ref.,  per  ton 16.00 


Scrap — New  York 

Heavy  copper,  cents  per  lb 6.12 

Light  copper 5. 12 

Heavy  brass 3.  12 

Zinc 1 .  50 

Lead,  heavy 3.00 

Mixed  babbitt 3. 25 

Battery  lead  plates 1.13 

Cast  aluminum 9.  75 

Sheet  aluminum 10.  25 

.\uto  radiators 3.12 

Tires,  standard,  mi-xed,  per  ton $5. 25 

Inner  tubes,  mixed,  per  cwt $  1 .  20 

Old  Material — Chicago 

Steel  car  axels,  net  ton $11.75 

Cast  iron  car  wheels,  gross  ton 10.  25 

Steel  car  wheels,  gross  ton 1 0 .  00 

Leaf  springs,  cut  apart,  gross  ton 1 1 .  25 

.\ngle  bars,  gross  ton 9.  50 

Brake  shoes,  net  ton 6.00 

Steel  rails  (short),  gross  ton 1 1 .  25 

Relaying  rails,  gross  ton  (65  lb.  and  heavier)  24. 50 

Machine  shop  turnings,  gross  ton 3.  75 

Coil  springs,  per  gross  ton 11.75 

Froi:s,  switches  and  guards  cut  apart,  yer 

gross  ton 8. 75 
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O^ce 


to 


Bvev:^ 


can" 


THE  BIG  EMERGENCY, 
ANTICIPATE  IT  WITH 


Peacock  Staffless  Brakes 

That  one  emergency  may  cost  you  plenty^ 
Can  you  afford  to  be  without  braking  equip- 
ment which  functions  positively  in  the 
emergency? 

National  Brake  Company 

890  Ellicott  Square,  Buffalo,  N.  Y. 

Canada: — Lyman  Tube  8C  Supply  Co.,  Ltd.,  Montreal 

The  Ellcon  Co.,  General  Sales  Representative,  50  Church  Street,  New  York  City 
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THEORY  Aivo  PRACTICE 


STRIKE   A   BALAIVCE 


IPVITH 

K 

RIMS 


THe  Theory 
of  An  Ideal  Truck  Mtiwn 


The  M*racticai 
AppUcation  of  Theory  in  MC-Mtiwn 


"1    Simple  Design Two  parts— All  sizes 

£    Light  Weight Minimum  weight  obtained  by  proper  distribution 

of  steel  which  in  turn  produces 

O    Ample  Strength Maximum  strength  at  points  of  greatest  strain 

^    Ease  of  Operation Open  valve  stem  slot  and   split  base  permit  easy 

removal  of  rim  from  the  tire  and  prevents  injury 
to  casing,  tube  and  valve  stem 

9    Safety  in  Service Split  base  is  locked  between  wheel  and  continuous 

side  ring — mechanical  locked  assembly 

6   Interchangeable  Mounting      .      .      All  sizes  single  bevel  28"  or  18"  mounting  seat  per- 
mits oversizing  and   maintains   standard   spacings 

In  combination — these  fundamental  features  of  the  Goodyear  K-Rim 
are  not  equaled  by  any  other  truck  rim 


K-28       RIMS       K-18 


THE       MAA!      l^HO       CHAHIGES      THE      TIRE»       LIKES       GOODYEAR    ««K "     RIM! 
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12  YEARS   IN   THE 
TIIVIIV   CITIES 

For  12  years  Goodyear  Tires  have  been  on  the  wheels 
of  passenger  coaches  operated  in  Minneapolis  and 
St.  Paul  by  the  Twin  City  Motor  Bus  Co. 

For  7  years,  no  tires  except  Goodyears  have  been  used. 

It  is  a  record  of  service  so  satisfactory  that  it  has 
grown  through  the  years— tire  mileages  highly  satis- 
factory—road delays  seldom  known. 

Such  performance  as  this  is  the  reason  for  Goodyear's 
outstanding  position  today  in  the  tire  industry  —  such 
experiences  as  this  explain  why  more  people  ride  on 
Goodyear  Tires  than  on  any  other  kind. 

Why   shouldn't  you  use  THE  leading   make  of  tire? 


THE      GREATEST      NAME 


ON       YOUR       XE.W      COACHES       SPECIFY       GOODYEARS 
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NO  DOUBT  ABOUT  IT 

Correct  transfers 
cut  minutes  from 
schedules . . .  add 
dollars  to  net . . .  and 
""double-check^^  each 


fare 

It  is  but  natural  tliat  a  transfer  series,  de- 
signed for  the  exclusive  use  of  a  railway  or 
bus  property,  should  greatly  reduce  rev- 
enue leaks,  avoid  fraud,  and  spee<l  up 
traffic. 

The  proof  is  on  file.  Many  operating  com- 
panies are  saving  thousands  of  «iollars 
yearly  with  Globe-designed  ticket-transfer 
systems. 

Don't  try  to  <lo  the  whole  job  alone.  Let 
our  exjipriencpd  men  help  you. 


TICKET  COMPANY 

iilNortii  Twelfth  Street 
PHILADELPHIA 

Addilionitl  Factories  in 
Los  An^olrs  UukIoii  ^l>w  York  Jacksonville 

Stilt's   Offices 
Baltimore  Cincinnati  Cleveland  TitLsburKh 


Syracuse 
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o^ 


^ 


V 
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+' 


^ 


«. 


^ 


\<- 


v^ 


c«- 


/• 


^  dictate^ 


TINKEN  AXLES 

FRONT  and  WORM  DRIVE  REAR 

for   all  traction    equipment 


THE     TIMKEN-DETROIT     AXLE     CO.  DETROIT,     MICHIGAN 
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Your  best  friends 


won't  tell  you  . . . 


METAL     g^THERM-TT 


Pittsburgh 


120  Broadway,  New  York,  N.  Y. 

Chicago  Albany  So.  San  Francisco 


Toronto 
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Does  rough 

track  add  to 

the 

discomforts  of 

riding? 


but  your  neighbors 
and  patrons  will! 


A 


RE  you  proud  of  the  street  railway  system  with 
which  you  are  associated? 


Whether  employee  or  stockholder,  president  or  fore- 
man, transportation  man  or  track-man,  we  all  crave 
praise.     We  all  dislike  harsh  criticism. 

It  is  not  your  partner  on  the  golf  course,  nor  the  guest 
at  the  dinner  table  who  bluntly  tells  you  the  defects 
of  your  railway  service.  It  is  the  fellow  in  the  next 
block  whose  slumber  is  broken  by  the  pounding  of 
car  wheels  over  bad  joints.  It  is  the  chap  who  rides 
to  work  in  the  early  morning  rush  hour  and  is  tossed 
around  on  rough-riding  track.  It  is  the  fellow  who 
writes  his  letter  of  protest  to  the  newspaper,  or  rises 
to  speak  at  local  indignation  meetings.  No  manage- 
ment need  permit  bad  track  to  be  a  source  of  criti- 
cism. Smooth  and  quiet-riding  track  need  cost  no 
more  when  joints  are  Thermit-welded.  And  it  re- 
mains "good"  throughout  the  entire  life  of  the  rails 
themselves. 

Materials  and  labor  now  are  at  record  "lows."  A 
good  time,  an  opportune  time,  for  Thermit-welding. 


Has  the  street  railway  any  friends 
at  indignation  meetings? 


THERMIT  RAIL 

WELDING  HAS 

SOLVED  THIS 

PROBLEM 

Many  a  road  has  miles  of  track,  in  which 
the  joints  are  "shot,"  but  the  rail  and  road- 
bed still  has  useful  life.  Thermit-welding 
has  solved  this  problem  for  many  manage- 
ments. Old  track  has  been  fixed  up,  and  has 
lasted  for  ten  to  fifteen  years  in  good,  smooth- 
operating  condition  until  the  rail-head  itself 
has  worn  down  to  the  limit. 


ATIOKI 


Pittsburgh 


120  Broadway,  New  York,  N.  Y. 


■B 


Chicago 


Albany 


So.  San  Francisco 


Toronto 
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1881 


1931 


Celebrating 

50  YEARS 

OF 

PROGRESS 

IN  THE 

ELECTRIC 

RAILWAY 

INDUSTRY 


Golden  JueriEE  Convention 


/August,  1931 
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ly 


The  big  show  is  little  more  than  a 
month  away.  The  50th  meeting — Golden 
Jubilee— of  the  A.  E.  R.  A.  An  event 
that  comes  but  once  in  an  industry's  lifetime. 

important  industry  executives  will  be  at 
Atlantic  City  during  the  week  of  September 
26  -  October  2.  Important  features  will 
distinguish  this  year's  Exhibit — in  the  great 
Atlantic  City  Auditorium — displays  recall- 
ing the  industry's  fifty  years  of  progress,  as 
well  as  the  latest  modern  equipment.  And 
this  year,  for  the  first  time,  the  National 
Association  of  Motor  Bus  Operators 
will  hold  their  annual  meeting  during  the 
same  week,  at  the  same  place. 

The  CONVENTION  NUMBER  o\  Elec- 
tric Railway  Journal  will  be  mailed  to 
subscribers  September  15.  It  will  also  be 
distributed  at  Atlantic  City.  It  will  be 
much  more  than  an  ordinary  convention 
issue.  The  history  of  the  Journal  is  the 
history  of  the  industry,  and  this  issue  will 
reflect  that  fact.  It  will  be  an  invaluable 
historical  document  that  every  one  interested 
in  community  transport  will  want  to  read 
and  keep. 

Advertising  forms  close  September  11  ! 

ELECTRIC  RAILWAY  JOURNAL 

McGRAW-HILL  PUBLISHING  COMPANY,  INC. 
Tenth  Avenue  at  36th  St.,  New  York 


CONVENTION 
NUMBER 

Electric  Railway  Journal' 
Sept.  1 5 

GOLDEN 

JUBILEE 

CONVENTION 

A.  E.  R.  A. 
Sept.  26  -  Oct.  2 

CONVENTION 
REPORT 
NUMBER 

Electric  Railway  Journal 
Oct.  2 


Number  of  Electric  Railway  Journal 


Forms  Close  Sept.  11 
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Some  of  the  115  Socony 
fueled  and  lubricated  buses 
of  the  North  Shore  Bus  Com- 
pany at  their  Fluehing,  L.  I., 
lerminal.  one  of  the  largest 
bus  terminals  of  ita  kind  in 
the  country.  Here  850  pas- 
BengerB  can  be  loaded  within  nlll^  *. 
len  minutes*  time.  Seventeen 
busea  can  be  loaded  at  once. 


m^s 


325,000  Miles 


a  month 
with 


Socony  ! 


Averaging  325,000  miles  a  month,  the  115  passenger  buses  of 
the  North  Shore  Bus  Company,  Inc.,  operating  in  Manhattan, 
Queens,  and  Nassau  County,  L.  I.,  are  fueled  and  lubricated  exclu- 
sively with  Socony.  Efficient,  economical  operation  is  why  this  big 
company  has  used  only  Socony  products  for  the  past  four  years. 

Whether  your  buses  operate  many  miles  or  few,  you  will  find 
that  Socony  gives  you  better  performance  and  lower  repair  bills. 


SOCONY 


BANNER  GASOLINE  SOCONY  DE-WAXED  MOTOR  OIL 

SPECIAL  GASOLINE  plus  ETHYL   ^ 

STANDARD    OIL    COMPANY     OF     NEW     YORK 
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AN  EXTRAORDINARY  ANNOUNCE1S4ENT 


^^/3  ^^  OT  WATER 

TO    HEAT   AN    ENTIRE    BUS 

..  .without  costlna  a  PENNY   / 


Safe,  Cheap,  Quickly- 
Controlled  Heat,  with 
the  New  BORDEAUX 
Steam  Generator  System 

THREE  years  of  intensive  research 
produced  this  startling  advance  in 
bus  heating  methods !  Safe,  comfort- 
able, uniform  heat  .  .  .  yet  without  a 
penny's  cost. 

The  new  Bordeaux  System  derives  its 
heat  and  power  from  the  exhaust  gases, 
and  is  a  super-heated  steam  system  cir- 
culating only  about  three  cups  of  water. 
Simple  in  construction  as  well  as  in 
operation.  It  is  sealed  throughout,  has 
only  two  moving  parts,  and  is  built  of 
rust,  -  wear,  -  and  corrosion  -  resisting 
materials.  The  driver  regulates  the  tem- 
perature from  the  dash. 
Unlike  many  heat  units,  the  Bordeaux 
System  is  not  bulky  nor  in  the  way.  In- 


stallation is  permanent:  thereafter  it  is 
always  on  the  job,  ready  for  those  un- 
comfortable out-of-season  cold  snaps. 


SOON, 


See  the  Bordeaux 


Demonstrator  in  Your  Locality 

A  16  paesenger  motor  coach,  recently  pur- 
chased by  the  Bordeaux  Lahoratories,  is 
being  equipped  with  a  Bordeaux  Steam 
Generator  System,  a  recording  pyrometer 
and  other  teat  instruments.  Dry  ice  is  to  be 
used  in  the  obtaining  of  low  temperatures 
for  demonstration  purposes.  This  Bordeaux 
Bus  is  soon  to  tour  Eastern  and  Middle 
Western  states  under  the  direction  of  Mr. 
Wallin,  President  of  Bordeaux  Laboratories. 
A  service  engineer  will  demonstrate  to  all 
interested  transportation  officials. 


10  IMPORTANT  FEATURES 
in  this  Radical  New  Design 

(See  Numerals  Above) 

Q)  Pump  Unit . . .  from  which  a  regulated 
flow  of  water  is  pumped  to  the  Steam 
Generator.  The  Pump  is  substantially 
built  with  only  one  moving  part:  a 
sealed  hydrostatic  valve. 

(D  Control  Unit  .  .  .  consists  of  a  butter- 
fly valve,  operated  from  the  dash  to 
regulate  the  amount  of  exhaust  gas  by- 
passed through  the  base  of  the  Pump. 
This  determines  the  rate  at  which  the 
Pump  operates. 

QJ  Generator .  .  .  spiral  alloy  around  the 
exhaust  conduit.  These  generate  and 
super-heat  the  steam. 

(^  Water  Return  Pipe  .  .  .  collects  the 
condensation  in  the  radiator  and  returns 
it  to  the  Pump. 

^J  Flanged  Joint  .  .  .  here  the  3"  diam. 
mandrel  covered  with  the  generator 
coils  is  set  into  the  exhaust  pipe.  It 
interferes  in  no  way  with  the  exhaust. 


(^  Steam  Pipe  Supply  .  .  .  insulated 
copper  tubing  conveys  super-heated 
steam  to  radiator. 

(y  Radiator  .  .  .  only  one  shown  here — 
but  each  bus  carries  two.  Consists  of 
seamless  copper  pipe  with  steel  fins. 
Runs  laterally  under  each  row  of  seats. 

^J  Water  Feed  Pipe  .  .  .  carries  water 
from  Pump  to  the  Generator. 


© 


Compressor  Tank  .  .  .  one  at  end 
of  each  Radiator  to  take  up  any  air 
trapped  in  the  system  and  permit 
Radiator  to  heat  throughout  its  entire 
length,  without  tapping  condensate 
liquid. 

^  Pump  Exhaust .  .  .  carries  by-passed 
exhaust  gases  to  rear  of  bus  and  dis- 
pels them  noiselessly. 


® 


The  Bordeaux  System  is  easy  to  install 
and  economical  to  maintain.  Every  Bor- 
deaux System  is  guaranteed  and  entitled 
to  the  constant  and  free  supervision  of 
the  Bordeaux  Laboratory  stafiF  of  heat- 
ing experts.  For  full  particulars,  write  to 
the  Bordeaux  Laboratories,  Inc.,  Albany, 
New  York. 
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AN  AUTOMOTIVE 
TRUST  FULFILLED 


Leading  motor  car  builders 
depend  on  RB&W  for  entire 
supply  of  an  important  bolt 


PHOTO   BY    MARGARET   BOU  R  K£- WH  ITE 


It's  an  important  bolt  in  motor  car 
assembly.  A  highly  specialized  bolt. 
We  make  millions  of  them  every 
year  for  one  of  the  very  largest 
builders  of  popular-priced  cars.  We 
make  this  builder's  entire  supply 
of  these  important  bolts. 

That's  confidence  on  the  part  ot 
the  automobile  company.  Confidence 
in  quality  and  uniformity  of  the 
product.  Confidence  in  our  ability 
to  ship  the  required  volume,  day 
after  day,  to  the  company's  numerous 


assembling  plants.  Confidence  that 
centering  its  entire  requirements  ot 
this  important  bolt  in  one  supplier 
will  assure  a  steady  volume  and 
that  no  assembly  line  will  be  held 
up  by  shortage  or  defective  stock. 


sumer  of  bolting  material.  If  you 
have  any  manufacturing  problems 
involving  the  use  of  bolting  mate- 
rial,you  are  invited  to  utilize  the  ex- 
perience and  facilities  of  the  R  B  & W 
Engineering  Service.  It  has  solved 


Confidence  such  as  that, built  /f^^\  many  interesting  problems,  in- 
upinyearsofsatisfyingcontact,  U^tJUlUa^  eluding  simplification  and  re- 
is  significant  to  every  large  con-       ^^'^*^        duced  costs. 

RUSSELL,  BURDSALL  &  WARD  BOLT  &  NUT  GO. 

ROCK  FALLS,  ILL.  PORT  CHESTER,  N.  Y.  CORAOPOLIS,  PA. 
Sales  Offices  at  Philadelphia,  Detroit,  Chicago, 
San    Francisco,    Los    Angeles,    Seattle,    Portland,    Ore. 


already 

YElLOW 

type 

has§achieved  nation- 
wide acceptance 


From  East  and  West,  North  and  South,  come  telegrams 
praising  Yellow  Type  V  performance — and  Type  V  is 
less  than  four  months  old!  Such  instantaneous  response  is 
typical  of  what  happens  when  Yellow  introduces  a  new 
type.  Promises  of  greater  revenue,  easier  maintenance, 
more  passenger  comfort  and  exceptional  dependability 
are  being  realized  by  Type  V  users — operators  whose 
faith  in  Yellow  is  again  quickly  justified. 


,"'' 


CR.  JUNE    21    1951 


Z3    82NL   WINSTOr 
H   E    LISTMAN 

GENL    MTRS   TRUCK    CO=PONTIAC    MICH= 
THE    VEE    YELLOW    COACHES    ON    OUR    MAIN    LINE    JACKSONVILLE 
RICHMOND    STARTING    REGULAR    SCHEDULE    JUNE    FIRST    STOP    HAVE 
BEEN    GREATLY    ADMIRED    BY   THE    PUBLIC  ALSO   GIVING    WONDERFUL 
ACCOUNT   OF    THEMSELVES    STOP    NO    TROUBLE    OF    ANY    KIND    NO    ROAD 
DELAYS  THEIR    PERFORMANCE     IS    PERFECT    STOP    EACH    COACH    IS 
RUNNING   OVER    FIVE    HUNDRED    MILES    DAILY    STOP    SINCE    STARTING 
THE    NEW   VEE    OUR    GROSS   REVENUES    HAVE     INCREASED    MORE    THAN 
FOUR    CENTS    PER    BUS   MILE    STOP   JUNE    USUALLY   OUR   DULLEST 
lONTH   NOW    PROMISES    TO   BE    OUR    BEST 

CAMEL    CITY    COACH      GILMER. 
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The  GREATEST  transcontinental 


A  caravan  of  Yellow  Coaches  a  mile  and  a  half  long-  33  in  aU, 
representing  an  investment  of  $300,000  by  the  Lang  Transporta- 
tion Company  of  Long  Beach,  California. 

Straight  through  from  the  General  Motors  Truck  plant  at 
Pontiac,  Michigan,  to  the  Coast,  headed  this  mile  and  a  half 
long  caravan  under  its  own  power — following  modern  highways 
that  once  beckoned  the  covered  wagon  along  their  dusty  trails. 

To  the  click  of  news  reel  cameras  and  the  warning  note  of 
police  escort  sirens,  this  ultra-modern  cavalcade  pointed  West 
on  June  22nd. 

To  many  en  route,  the  spectacle  was  but  an  impressive  pro- 
cession of  motor  coaches — ^the  greatest  number  that  had  ever 
braved  mountainous  climbs  and  desert  stretches  to  the  Pacific. 
To  others,  whose  knowledge  and  experience  led  them  to  look 
deeper,  this  $300,000  train  represented  an  investment  in  ten 
million  miles  of  profitable  transportation  service  and  symbolized 
the  returning  era  of  business  confidence  and  prosperitv. 
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Somerset,  Penn.,  June  22,  1931 
General  Molors  Truck  Co 

fine  and  comfortable  and   nas/e„r""  "'"  ^^'^ 
very   favorably.    Pe  formance    ,^  ^f  "<  ^""""^"f 

our  company  and  TizT..;:  >:::^{;^'°Ze': 

J.  S.  Brant,  Mountain  Stage!. 


•^<, 


■'en. 


'*J7 


r^-^f^ 


O"  aJ"^  V 

'ory 


■^"'o, 


'-•^r. 


"lay 


."od 


'■"c* 


''-eo";"^ 


f"'o, 


■s/.tA 


.?''cA, 


<[fS, 


'^n/^X 


Vc, 


Such  a  drive-away  called  for  organization  —  a  supply  and 
commissary  coach,  sleeping  accommodations  for  the  desert 
country,  passenger  cars  used  as  scout  cars  to  choose  the  night 
parking  spots,  arrange  for  police  escorts  or  flag  railroad  cross- 
ings, and  to  render  intercommunication  service  for  the  fleet. 

Without  mishap,  every  coach  in  this  great  transcontinental 
drive-away  reached  Long  Beach,  California,  July  3rd,  a  day  ahead 
of  schedule. 

And  early  the  next  morning  all  were  in  regular  revenue-earning 
service — 16  Type  V  29-passenger  all  metal  body  city  coaches, 
9  Type  Z  38-passenger  all  metal  body  city  coaches  and  8  Type  U 
25-passenger  city  coaches. 

drive-away  in  coach  history 


1  he  Lang  caravan  of  Yellow 
Coaches  reached  Long  Beach, 
California,  a  day  ahead  of  schedule 
and  were  in  regular  revenue  service 
the  morning  following  their  arrival 


Type  V  Intermediate  Yellow  with  many 
new  chassis  features,  new  body  features 
and  new  power  plant. 


Promise  fulfilled  by  performance  in  this  new 

TYPE  V  YELLOW  COACH 


On  March  10th,  Yellow  announced  a  new  type  of 
intermediate  capacity  coach  with  many  original 
features. 

It  was  promised  that  this  New  Type  V  would 
establish  a  new  measure  for  motor  coach  values  in 
(1)  design;  (2)  stronger  yet  simplified  construc- 
tion; (3)  more  power  with  less  fuel;  (4)  easier 
handling  with  less  effort;  (5)  faster  schedules  with 
greater  safety;  (6)  greater  mileage  with  positive 
dependability;  (7)  quicker,  easier  maintenance  at 
less  expense;  (8)  greater  passenger  appeal  and 
travel  comfort;  (9)  more  value  for  less  money. 

Almost  before  the  ink  was  dry  on  the  announce- 
ment, orders  received  again  proved  the  confidence 
held  by  operators  toward  Yellow's  equipment.  In 
less  than  four  months,  performance  on  the  road 


has  won  re-orders.  Almost  a  million  dollars  of 
Type  V  Yellow  Coaches  are  now  in  service — all  of 
them  performing  in  a  manner  above  ordinary. 

Repeatedly  do  the  telegrams  received  from  Type  V 
owners  comment  on  regularity  of  service,  high 
mileage  per  gallon  of  gasoline,  passenger  appeal 
and  comfort,  power  on  hills,  high  daily  mileage 
and  increased  revenues. 

Both  in  the  great  transcontinental  drive-away  just 
completed  and  in  the  fulfillment  of  promises  made 
for  the  New  Type  V,  Yellow  has  written  significant 
records  on  the  pages  of  motor  coach  history. 

GENERAL   MOTORS   TRUCK   CO. 

Pontiac,  Michigan 

Subsidiary  of  Yellow  Truck  &  Coach  Mfg.  Co. 


Already  an  outstanding  success 

type  V   YELLOW  COACHE^ 
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DAVIS 


ONE-WEAR" 
STEEL 


WHEELS 


THE  MODERN 
STEEL  WHEEL 
THAT 

NEEDS  NO 
MAINTENLAiNU 


LIGHT  WEIGHT- 

Due  to  its  special  composition  steel  the  Davis 
Wheel  can  be  made  lighter  in  weight  without 
sacrifice  of  strength. 

STRENGTH- 

Heat  treatment  develops  in  each  part  of  the 
Davis  Wheel  precisely  the  characteristics  needed 
to  best  fit  it  for  work  to  be  done. 

ONE-WEAR- 

Special  composition  steel  and  triple  heat  treat- 
ment provide  unique  qualities  that  make  the 
Davis  Wheel  truly     One-Wear. 


// 


American  Steel  Foundries 


NEW  YORK 


CHICAGO 


ST.LOUIS 


28 


ELECTRIC  RAILWAY  JOURNAL 


Augu.1t.  1931 


goes  the  Air  Brake  .  .  .  and  a  smooth,  positive,  tremendously 
powerful  stopping  force  has  spoken  ■*■  A  constant  assurance  of  an  instant  available  power-to-stop,  this  voice  of 
safety  identifies  Bendix-Westinghouse  Automotive  Air  Brakes  as  the  ultimate  in  modern,  flexible  control 
ir  Aside  from  their  many  obvious  advantages,  Bendix-Westinghouse  Brakes  are  traditionally  dependable  "^ 
World-wide,  their  acceptance  as  standard  equipment  by  practically  every  prominent  builder  of  modern,  heavy 
duty  highway  transportation  is  conclusive  evidence  of  consistently  perfect  operation  'k  Fortunately,  due  to  their 
extreme  simplicity,  Bendix-Westinghouse  Air  Brakes  are  tiot  limited  entirely  to  factory  installation  ■*■  Through 
a  nation-wide  network  of  authorized  distributors,  any  vehicle  may  be  readily  adapted  to  air  brake  control  "k  The 
result  of  more  than  a  half  century's  development  and  manufacture  this  modern  power  braking  equipment  is 
available  to  you  ...  a  time-tested  product  of  the  two  greatest  names  in  braking  ir  Perhaps  you  have  a  question 
concerning  a  particular  phase  of  modern  power  braking,  or  maybe  general  information  on  the  subject  would  be 
of  interest  ■*•  Without  obligation,  your  request  will  bring  an  immediate  response  ■*■  Address:  BENDIX- 
WESTINGHOUSE  AUTOMOTIVE  AIR  BRAKE  COMPANY  at  Pittsburgh,  Pennsylvania. 


6294 


B^HDIX 
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Cools  as  it  lubricates 


PICNICS,  outings,  vacationists 
bring  good  business  in  summer- 
time . . .  you  carry  heavy  loads  . . . 
motors  are  taxed  to  capacity  — 
especially  in  hot  weather.  To  keep 
your  heavy-duty  engines  in  service 
— working  profitably  for  you  during 
this  season  of  heavy  demand  they 
need  protection  against  heat,  wear, 
friction  and  unnecessary  repairs  and 
breakdowns. 

KOOLMOTOR  OIL  — the  perfect 


Pennsylvania  motor  oil — offers  that 
protection  because  it  cools  as  it 
lubricates.  Special  Cities  Service 
refining  processes  employing 
moderated  temperatures  enable 
KOOLMOTOR  OIL  to  absorb 
searing  heat  and  carry  it  away  from 
hot  friction  surfaces  and  bearings. 

Remember  —  unprotected  hot  en- 
gines are  costly — they  may  go  out 
of  service  just  when  you  need  them 
most.  To  be  safe  use  KOOLMOTOR 


— the  oil  that  does  more  than  lub- 
ricate—  the  oil  that  cools  as  it 
lubricates.  Our  representative  will 
gladly  call  and  tell  you  more 
about  it. 

Cities  Service  Company 

60  Wall  Street         •         New  York 


# 


.sWKTf^ 


^ 


<  ONCE  -  ALWAYS  "> 


Cities  Service 
Radio  Concerts 

Fridays,  8  P.  M.,  Eastern 
Daylight  Time.  'WE  AF 
and  37  Associated  Stations 
on  N.B. C.  Coast-to-Coast 
Network  —  Cities  Service 
Orchestra,  Cavaliers  and 
Jessica  Dragonette. 


Cities  Service  Oils  and  Gasolene 
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Safety  of  Operation 


Interlock  feature  permits 
centralized  operating  responsibility  .  .  . 
prevents  opening  of  doors  before  car 
stops,  or  starting  of  car  before  doors 
close . . .  and  causes  an  emergency  brake 
application  if  controller  handle  is  re- 
leased due  to  motorman's  negligence 
or  disability  while  car  is  in  motion. 


Safety  Car  Devices  Co. 

OF  ST.  LOUIS,  Mo. 
Postal  and  Telegraphic  Address: 

WILMERDING,  PA. 


CHICAGO  SAN  FRANCISCO  NEW  YORK 

WASHINGTON  PITTSBURGH 
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ARTR/ffTAN 
aUAUTY 

LOWER  MAINTENANCE 

Not  on  appearance  alone  can  you  judge  a  bus  seat. 
You  have  to  dig  beneath  the  surface  to  see  the 
hidden  quality  of  materials  built  in — of  sturdy 
construction — of  correct  design  embodied  in  Art 
Rattan  Seats. 

But  what  does  this  mean  to  the  operator?  Just 
this.  A  seat  that  stands  the  wear  and  tear  of  rough 
usage  with  little  or  no  repair  costs.  Actual  cost 
records,  from  operating  companies,  show  main- 
tenance expense  over  a  period  of  years  to  be  less 
than  a  fraction  of  one  percent  of  the  total  seat 
investment. 

In  addition,  you  get  a  trim  appearing  seat,  offer- 
ing passenger  comfort  plus  rider  appeal  in  Art 
Rattan  seats. 

It  will  pay  you  to  dig  into  the  facts  concerning  Art  Rattan 
setUs  for  reducing  maintenance  and  increasing  revenue. 

Art  Rattan  Works,  Inc 

Cleveland.Ohio Oakland,  California 

BUILDERS  OF   DE   LUXE  BUS  AND   STREET  CAR   SEATS 


Type 
U-106 
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Mr.  Frank  Martz,  President  of  the  Frank 
Martz  Coach  Company,  Inc. 


Vranh  ^lartz 

finds 

Silveriowns 


// 


/tiyiumzuJe.  A^  sareli^  omi/ 


jervice 


FOM  the  Atlantic  Seaboard  to  Chicago 
-up  rough  mountain  trails — over  fast, 
scorching  highways  —  through  congested 
city  streets.  Over  the  3,000,000  miles  of 
this  grueling  route  Goodrich  Bus  Balloons 
safeguard  the  Frank  Martz  fleet  every  year. 

"For  the  past  ten  years,"  writes  Mr. 
Martz,  "I  have  been  using  Goodrich  Tires. 
During  the  past  two  years  I  have  used 
Goodrich  Silvertown  Bus  Balloons  exclu- 
sively. It  is  a  real  satisfaction  to  know  that 
my  bus  equipment  is  operating  on  a  tire 
that  is  the  ultimate  in  Safety  and  Service." 

The  B.  F.  Goodrich  Rubber  Co.,  Est. 
1870,  Akron,  Ohio.  Pacific  Goodrich  Rubber 
Co.,  Los  Angeles,  Cal.  In  Canada:  Canadian 


Goodrich   Co.,  Ltd.,  Kitchener,  Ont.  The 
International  B.  F.  Goodrich  Corp.  (Export). 

JOIN    THE     SILVERTOWN 
SAFETY      LEAGUE 


Like  Other  leadinft  bus  operators,  Mr. 
Martz  Is  an  enthusiastic  supporter 
of  this  natlon-widedrlve  to  save  lives. 
Each  coach  In  his  fleet  bears  the  shin- 
ing safety  emblem— each  driver  wears 
a  Safety  Leaf^ue  button  and  has 
pledged  support  to  the  nine  League 
rules  for  safer  driving.  Show  your 
patrons  where  you  stand.  Join  the 
Silvertown  Safety  League  today. 
Pledges*  lapel  buttons  and  emblems 
for  your  drivers  may  be  had  without 
cost  or  obligation  from  your  nearest 
Goodrich  Distributor. 


Goodrich 


&yL 


A  few  of  the  125  buses  in  the  Frank  Martz  Fleet 


Balloons 


SPECIFY      GOODRICH      0]\'      YOUR     NEVT      RUSES 
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CAR  CARD 
ADVERTISING 

ALMOST 
EVERYWHERE 


SHOPPERS  from  the  suburbs  find  that 
Collier  Service  Car  Cards  fill  a  real 
need.  The  car  cards  are  last  minute  re- 
minders and  a  buyer's  catalogue  in  full 
color.  They  are  a  catalogue  of  products  on 
which  riders  may  rely — products  which 
have  passed  a  rigid  censorship. 

Merchants  and  manufacturers  buy  Car 
Card  Advertising  because  they  know  it 
helps  to  increase  business.  Business  is 
the  basis  of  traffic. 

And  so  Car  Card  Advertising  as  a  service 
to  riders— as  a  builder  of  traffic— and  as  a 
source  of  reliable  income  to  electric  railway 
companies  as  well— has  the  support  and  en- 
dorsement of  Electric  Railway  Operators. 


Barron  G.  Collier 

INCORPORATED 
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Let's  talk 

about  POLE  COSTS 


%rtOSTS  come  in  for  plenty  of  attention  these  days. 
Every  dollar  must  be  stretched  just  a  little  farther. 

About  pole  costs.  Union  Metal  Monotubes  fall  in  the 
low  price  range.  Compare  them  with  other  steel 
poles— strength  for  strength  — you'll  find  the  prices 
right  In  line. 

Then  consider  the  advantages  incorporated  in  Mono- 
tubes  which  you  do  not  get  in  other  poles  — one-piece 
construction,  no  horizontal  joints,  choice  of  two 
types  of  anchorage,  cold-rolled  steel,  better  appear- 
ance—all for  the  same  price  as  ordinary  poles.  And 
because  Monotube  construction  reduces  corrosion 
to  a  minimum,  these  poles  last  longer. 

Install  Monotubes  jointly  with  other  utilities.  Use 
them  for  distribution  lines,  trolley  span  wires,  feeder 
lines,  traffic  signals  or  what  you  will.  Monotubes 
will  cut  costs  for  you  year  after  year. 

At  v/hatever  price  you  wish  to  pay  for  poles  or  for 
lighting  standards.  Union  Metal  offers  you  an  out- 
standing buy.  The  line  is  complete.  There  is  a  pole— 
Monotube  or  Fluted  Steel  —  and  lighting  standard  — 
Pressed  Steel  or  Ferronite  (super  cast  iron)— to  match 
every  requirement  of  style  and  price.  Write  us  for 
complete  information  or  request  a  Union  Metal 
engineer  to  call. 

THE  UNION  METAL  MANUFACTURING  COMPANY 


GENERAL  OFFICES  AND  FACTORY 


CANTON,  OHIO 


Monotuba  Pole  with  ornamental  base  used  for 
diftributlon  llnei  and  trolley  span  wire  support. 


SALES  OFFICES:  New  York,  Chicago,  Boston, 
Los  Angeles,  San  Francisco,  Dallas,  Atlanta 

Distributors: 

General  Electric  Merchandise  Distributors 

Graybar  Electric  Company,  Inc. 

Offices  in  all  principal  cities 

Abroad:  The  Canadian  General  Electric  Co.; 
The  International  General  Electric  Co.   Inc. 


UNION  METAL  MONOTUBE  POLES 


^^HEN  People  get  more 
Comfort  at  lower  Cost  in  Travel 
they  leave  their  Cars  at  home 


"VTILLIONS  of  miles  of  actual  service  prove 
■*-^-'-  that  Karpen  Seats  are  the  economical 
choice  for  railroad  or  bus,  electric  car  or 
trolley  coach.  For  thirty-six  years,  Karpen 
has  been  building  better  seats  for  transporta- 
tion companies... seats  whose  reputation 
throughout  that  long  period  has  been  based 
on  lower  costs  per  seat-mile.  Craftsmanship, 
comfort  and  low  maintenance, ...you  are 
assured  of  all  three  in  Karpen  Seats,  for  new 
equipment  or  for  replacement. 
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TEXACO 

LUBRICATES 

THESE 

CHICAGO 

BUSES 
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Texaco  Lubricants  are 
making  excellent  performance  records  on  the 
modern  trolley  buses  of  the  Chicago  Surface 
Lines.  They  have  proved  their  effectiveness 
in  lowering  maintenance  costs  under  particu- 
larly severe  operating  conditions. 

There  are  1 14  trolley  buses  now  in  service. 
Original  service  started  with  29.  All  of  these 
buses  run  upward  of  3600  miles  per  month 
each.  Texaco  Lubricants,  including  Texaco 
Marfak  Grease  and  Texaco  569  Gear  Oil  W 
are  used. 

This  is  another  fine  example  of  the  many 
notable  systems  throughout  the  country  which 
are  today  Texaco  lubricated.  There  is  a  Tex- 
aco Lubricant  for  every  purpose.  Write  The 
Texas  Company.  Ask  about  Texaco  Lubri- 
cants and  Texaco  Engineering  Service. 

THE  TEXAS  COMPANY,  135  East  42nd  Street,  New  York  City 


TEXACO 


LUBRICANTS 
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One  of  11  stocks  of  electrical  insulations 
which  assure  prompt  delivery 


SERVICE  is  and  always  will  be 
paramount  .  .  .  not  alone  the 
promptness  with  which  orders  are 
filled,  but  also  the  unsurpassed  per- 
formance which  Mica  Insulator  Com- 
pany's products  assure. 

We  offer  you  one  source  of  supply  for 
practically  every  commercial  insula- 
tion. Micanite  and  Super-Micanite 
bonded  mica;  Lamicoid  laminated 
Bakelite;  Empire  Varnished  (Oiled) 


Cloths  and  papers;  Mica  Varnishes, 
compounds,  tapes  and  untreated  in- 
sulations. 

Catalog  87  gives  complete  informa- 
tion, including  recommended  uses 
for  every  product  of  the  Mica  Insula- 
tor Company.  A  copy  is  yours  for 
the  asking. 

MICA   INSULATOR  COMPANY 

New  York;  200  Varick  St.  Chicago;  542  S.  Dearborn  St. 
Cleveland  Pittsbiirgh  Cincinnati  San  Francisco  Seattle 
Birmingham  Los  Angeles  Montreal  and  Toronto,  Canada 
Works;  Schenectady,  N.  Y.  London,  England 


MICA  INSULATOR  COMPANY 


€lectruu^    l^zsyUyLectio  n^ 


MicANitr' 


EMPIRE' 


iXMICOlb 

A     COMPLETE     LINE     FOR     EVERY      PURPOSE 
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DUAL  WHEELS   EXTRA 
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THE  NEW 

I^TON 


THE  new  Reo  SPEED  WAGON  sweeps  aside  all  pre- 
vious work-limitations  of  trucks  in  the  low^est  price 
class.  It  fulfills  entirely  the  exacting  IVz-ton  haulage  de- 
mands of  every  industry. 

REO  has  met  the  low-price  IVz-ton  market  with  the  finest 
truck  that  sound  engineering,  extensive  factory  facilities 
and  ample  capital  have  yet  been  able  to  produce.  For  com- 
parable quality,  size  and  specifications  the  nezv  SPEED 
WAGON  is  the  lozv  est  priced  lV2-ton  truck  in  the  world! 

REO  MOTOR  CAR  COMPANY,   L  ANSI  N  G  —  TOR  ONTO 


1^0 

SPEED    WAGOIM 


Extra  Size,  Extra  Strength^  Extra  Pozver, 

Ufith  assured  lou>er  per-mile  cost 

of  operation 

4  cylinder  engine — 5  bearings  •  6  cylinder  engine— 
7  bearings  •  Chrome  nickel  iron  cylinders  •  Extra 
large  piston  displacements  •  Force  feed  lubrication 
Strong  channeled  frame— 7"  deep  •  Four  Speed 
Transmission  •  Full  floating  rear  axle  •  Forged 
Spoksteet    Wheels      •      Internal    hydraulic    brakes 

Two  liberal  tvheelbase  lengths 
More  loading  space  behind  cab. 


WAILABLE      WITH      STANDARD      AND      SPECIAL      BODIES      FOR      EVERY      HAULAGE      NEED 
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These  Buses  Average 

282,635  MILES 

vbithout 

road 

delayt 


Washington 

Railicay  and  Electric  Company  Makes 

Big  Savings  With  Firestone  Bus  Balloons  and  Firestone  Service. 

IN  1930  the  12S  buses  operated  by  this  company  traveller!  3.674.266  miles  on 
asphalt  and  brick  with  only  thirteen  tire  road  delays  or  282.635  miles  aver- 
age. Since  1926  mileage  has  doubled,  yet  road  delays  have  been  reduced  from 
two  hundred  fifty-four  to  thirteen — a  reduction  in  time  lost  from  4,470  minutes 
delay  in  1926  to  only  209  minutes  in  1930. 

Such  performance  is  the  result  of  Firestone's  inbuilt  construction  features,  in- 
cluding—  Cum-Dipped  Cords  —  Patented  Double  Cord  Breaker  —  Tough 
Thick  IVon-Skid  Tread,  which  provides, — 

SH%  longer  flexing  life  in  every  cord 

26-6  greater  protection  against  punctures  and  blowouts 

56%  stronger  hond  between  tread  and  cord  body 

25^6  longer  non-skid  wear 

23  to  40%  longer  tire  life 

See  the  Firestone  Service  Dealer  near  you  today.  Let  him  show  you  how  Firestone 
Bu8  Balloons  and  Firestone  Service  will  save  you  money  and  serve  you  better. 


US    BALLOONS 


TIRES  *  TUBES  <  BATTERIES  -  RIMS  <  BRAKE  LINING  <  ACCESSORIES 

Con-rlfTht.  1931.  The  Firestone  Tire  &  Rubber  Co- 
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A  GOOD  WHEEL  IS 
A  GOOD  INVESTMENT 


T  TSE  a  wheel  that  will  wear 
^^  long  and  avoid  the  expense 
of  changing  wheels  except  after 
long  intervals.  In  these  days  of 
quick  starts  and  stops,  high  run- 
ning speeds  and  heavy  loads,  the 
wheel  is  a  very  important  and 
often  expensive  piece  of  equip- 
ment. Standard  Steel  Wheels 
are  standing  up  and  lasting  long 
—  a  good  investment  for  all 
operators. 


STANDARD  STEEL  WORKS  COMPANY 


GENERAL  OFFICE  &  WORKS: 

BURNHAM,  PENNA. 

CHICAGO  ST.     LOUIS  PORTLAND 

NEW    YORK  AKRON  SAN   FRANCISCO 

PHILADELPHIA 
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Trolley 
Shoes 

pay  their 


Maintenance  engi- 
neers experienced 
in  trolley  shoe  use 
say  very  emphati- 
cally that  the  sav- 
ings effected  in  wear 
on  overhead  equip- 
ment—and elimina- 
tion of  trolley 
brakes  — more  than 
pay  for  the  initial 
installation  of 


uiiiniiiniiriiiitiiiiiiiiiiiiiniiuiiiiiiiiiiiiiiiiniiniiiiiitiiiitiiiiiiiniiniinMiiriiitiiiiMii.iiuiiitiiiiiiiiiiittiiiiiiituiiiiiiiitiiiHiimiimiK 

I       PANTASOTE 


TRADE  MARK 

— the  car  curtain  and  upholstery  material  that 
pays  back  its  cost  by  many  added  years  of 
service.  Since  1897  there  has  been  no  substitute 
for  Pantasote. 

AGASOTE 

TRADE  MARK 

— the  only  panel  board  made  in  one  piece.  It  is 
homogeneous  and  waterproof.  Will  not  separate, 
warp  or  blister. 


Standard 

for  electric  railway  cars 

and  motor  buses 


Samples  and  full 
information  gladly 
furnished. 


I     The  PANTASOTE  COMPANY,  Inc.     | 

I       250  Park  Avenue  NEW  YORK       | 

^iMiniiMiiiMiiMniiiniiiiiiMriHrinrMiMiiiinMiiriniiiiiiitiiiHiMMiiiiiMiiHiiiniiiHiHiiiiiiuiHuiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiiHiiiiiiir: 
i)»iii»nMuiuLiiuiuioiiiiiiniiiiniiiiMiiiiHiiiiuiHiiiiiiHiiiiMiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiitiiiiMiiiniiiiiiniiiiiiiiiiliiiiiiiiuuiiiii>t 


lONlOYD 

Reversible 

Trolley 
Shoes 


Let*s  talk  it  over 

Efficiency  Products  Corp. 
1X03  Barium   Toiiver,   Detroit,   Midi. 


FLEXOLITH 


MJE 


Long  Wearing 

Even  the  rough  brogans  of  stamping 
workmen  do  not  injure  the  hard,  tough 
surface  of  Tucolith   floors. 

5  KEASONS  WHY 

Tucolith  is  the  popular  flooring  mate- 
rial   for  cars  and   busses. 


1.  Lone    Life 

2.  Attractive 

3.  Non-Slip    Surface 


4.   Fireproof 

a.  Sonnd    Desdence 

6.  Sanitary 


TUCO  PRODUCTS  CORP. 

30  CHURCH  ST..  NEW  YORK 

PEOPLES  GAS   BLDG.. 
123  S.  MICHIGAN  ATE..  CHICAGO 
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IN  the  face  of  heavy  traffic  which 
daily  crosses  interurban  and  elec- 
tric traction  lines,  these  lines  have 
created  enviable  safety  records.  Main- 
tain them!  At  each  highway  or  grade 
crossing  there  should  be  protection 
not  only  for  automobile  or  pedestrian 


but  for  the  car  as  well.  "Union" 
Highway  Crossing  Protective  appa- 
ratus protects.  It  speaks  a  universal 
language,  saying,  "A  car  is  coming." 
It  gives  this  positive  service  24  hours 
each  day.  And  it  gives  the  greatest 
protection  for  the  least  expense. 


ot  only  ror  auiomooiie  or  peaestrian         protection  lor  tne  least  ex| 

1 881  ^  ^nton  ^Mtff  S:  Signal  OIo.  m 

Vir  SWISSVALE.  PA.  TBT 
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"WELD  PLATES^^ 

For  EFFICIENT,  ECONOMICAL 

JOINTS 

Do  you  believe  in  statistics?  Rely  on  per- 
formance records?  If  so,  the  performance 
records  of  the  many  "Weld  Plates"  now  in 
use  will  convince  you  that  they  lead  the  bar- 
weld  joints  in  efficiency  and  economy. 

"Weld  Plates"  represent  the  most  modern 
welding  practice.  They  are  the  strongest  and 
most  up-to-date  plates  rolled  especially  for 
electric  welded  joints.  Note  the  shape — the 
grooves  for  retaining  plenty  of  weld  metal 
along  the  upper  edges — the  wide  contact  areas 
at  top  and  bottom — the  suitability  for  the  use 
of  short  bolts. 

A  trial  will  convince  you  of  their  efficiency 
and  economy. 

THE  RAIL  JOINT  COMPANY 

165  Broadway,  New  York 
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''DIXIE''  LONG  LEAF  YELLOW  PINE  POLES 
Have  Set  a  New  Standard 


Cutfrom  our  own  stands  of  dense  Long  Leaf 
Yellow  Pine  timber,  Dixie  Poles  include 
the  factors  of  supreme  strength,  freedom 
from  knots,  and  provide  uniformly  clean- 


bodied  stock.  The  sorting,  grading  and 
seasoning  of  Dixie  Poles  are  conducted 
on  a  large  scale  with  comprehensive  fa- 
cilities for  every  step  from  tree  to  car. 


N   LUMBER   COMPANY 

Manufacturers  ■-   A^^^ft^'- 

SeH,ng  Agents  ^'^^^^'^'niSi^ 


Lockhort  _     ^    ^ 

ftOBFW  W.  FORSES             \    '      "%  ^      '•;r-e.MERR!TT  mm 

Sgom  2845,  G«ia<j  Cenjiol  Terniinol-,; Room  1560,  Fist  Na!ior>ol  Ecink  BMg,  V-^SIiill^^ 

.  N»w  Y»ri  City                                                       Doiroit,  Mich.  -^^''"^ . 


CROSSETT  WATZfK  GATES  INDUSTRY 


uiiMiiiirriiiniiiiiiitiii nun i iiiinriiiiiiiiiiiiiiiiiit in iiiiiiiiiiHimiKiiiimiiiiiitiiiiMiiiiiiHiimiiiiiiiiiiiiiiiti^      JiniiiiiiiniiiiiiHiMiiiniii:iiiniiiiimiiiiiiniiiiiiiiiiiiimiiniiiiiiiimiiliniiiiiiiMiiiM!iiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiniiiiin 


I 


Locating 
Defective 
Bonds ! 


Stucki  Side  Bearings 


SPECIAt  CARBON  STEEX 
BEAT  TREATED 


ROLLER-SMITH  BOND  TESTERS 


Bulletin  C-200 
describes  different 
types  of  testers. 
Write  for  tliis 
Bulletin. 


Why  permit  defective  rail  bonds  to 
interfere  with  current  return  through 
the  rails?  Why  stand  for  continuous 
power  losses?  Why  risk  electrolysis 
damage? 

Find  those  broken  bonds  with  a 
Roller-Smith  Bond  Tester.  It's 
a  one  man  proposition,  accurate, 
direct-reading,  easily  handled  and 
fiist.     Fits  every  kind  of  rail-head. 


LARGB  WEAR  SURFACES 

FREE   ROLLER 

ONLY  TWO  P.ARTS 


i 


OLLER-SMlTHa)MPANY 

Electrical  Measuring  and  Protectlv  Appgratuejl 


i    2140  Woolworth  BIdg. 
I  NEW  YORK 


Works 
B  ETHLEHEM,  PA. 

Olfiees  in  Principal  Cities  in  U.  S.  and  Canada 


A.  STUCKI  CO. 

OLIVER  BLDG.,  PITTSBURGH,  PA. 

Canadian  Representative 
The   Holden   Co.,   Ltd.,   Montreal,    Canada 


pimm\umm\mmn iniiimiiiii miiramuimiiiu iiiuiiuiiiiiiiiiiiiriiiiiiriiiriiiiiiiiiiiiitiiiiiiiii„iii„iiir I     liiiuiiijii;iiiiiiimiiiiiriiuiiiiiiiiiiiiiiiiiiiiiii iiiiiiriiiiiiiiiiiiriiiuiiKriiniiiiiiiriiiiirimiin nun uniii in 
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FREE— i£  you  order  No^y! 

To  EV'ERY  MAN  who  subscribes  to  the  Library  of  Electrical 
Maintenance  and  Repair  NOW  we  will  give  a  copy  of  Croft's 
American  Electricians'  Handbook — the  most  popular,  the  most 
used  handbook  of  electrical  data  published.  No  charge  for  it — 
it  comes  to  you  FREE  with  this  helpful  maintenance  and  repair 
library.  As  there  is  only  a  limited  supply  of  handbooks  available 
for  free  premium  distribution  we  suggest  prompt  action. 

Electrical 
Maintenance  and  Repair 

5  volumes — -1810  pages — 1756  pictures  and  diagrams 

THIS  library  contains  the  largest  collection  of  practical  methods 
for  electrical  repair  and  maintenance  men  ever  put  together  in 
book  form.  Here  you  will  find  the  best  modern  practice  in  repair 
work.  The  authors  have  drawn  not  only  from  their  own  exten- 
sive experience,  but  from  the  experience  of  electrical  maintenance 
men  in  large  and  small  repair  shops  and  manufacturing  plants 
throughout  the  country. 

Every  maintenance  and  repair  man  needs  them 

EVERY  mail  concerned  with  the  care  and  repair  of  electrical  machinery 
should  have  these  practical  hooks.  Every  one  of  the  five  volumes  is 
jammed  to  the  covers  with  sound,  how-to-do-it  information — the  kind  you 
have  to  have  when  anything-  g-oes  wrong^. 

The  books  contain  hundreds  of  photogrraphs.  diagrams  and  tables,  which 
show  you  how  to  go  about  it  to  make  an  effective  repair  job.  There  arc 
wiring-  diagrams  covering-  A.C.  and  D.C.  grenerators,  feeders,  transformers. 
potential  reg^ulators,  synchronous  converters,  batteries  and  boosters,  sub- 
stations, lamp  mechanism  connections,  rheostats  and  controllers,  lig^htnin-r 
arresters,  automobile  switches,  railway  controllers,  etc. 

Free  examination — no  money  down — small  monthly 
payments — and  a  great  book  FREE 


Fill  in  and  mail  the 
coupon  attached  and 
we  will  send  you  the 
entire  set  of  five  vol- 
umes for  ten  days' 
Free  Examination.  We 
take  all  the  risk  — 
pay  all  charges. 

You  assume  no  obli- 
gation —  you  p  a  y 
nothing-  unless  you 
decide  to  keep  the 
books.  Then  $1.00  in 
ten  days  and  the  bal- 
ance at  the  rate  of 
$2.00  a  month. 

Upon  receipt  of  your 
first  payment  we  iviU 
send  you  a  free  ropy 
of  The  American 
Electricians'  Hand- 
book. 

K*.    •- 


ANNEn       knffiw      l6c  Bunoi 


UFCTBIC4I.    UECnilCU.   flBCrniC*!  ElECTRlM  ElECIROl 


m.ni^mmiiMmanAK^mii 


MC  ORA.^^/^- H  I  L-L. 


FREE  EXAMINATION  COUPON 


MoGraw-Hill    Book    Co,    Inc.,   370   Seventh   Aveinie,    New    York. 

Gentlemen: — Send  me  the  Ubrarj-  of  Eleotrioiil  Maintenance  and 
Repair,  all  chargres  prepaid,  for  10  days'  Free  Examination.  If  satis- 
factory I  will  send  $1.00  in  ten  days  and  $2.00  a  month  until  $15.00 
has  been  paid.  If  not  wanted  I  will  return  the  books  at  your  ex- 
pense. Upon  receipt  of  my  first  payment  you  are  to  send  me  a  free 
copy  of  Ooft's  American  Electricians*  Handbook. 

Name     


Home   Addresp 

City  and  State    

Name   of   Company    

Occupation    E.  8-31 

(IMPORTANT — Write  plainly  and  fill  in  all  lines.) 


NATIONAL 
ELECTRIC 
RAILWAY 

Specialties 


The  "Vigne"  Bimetallic 
Armature  Bearing 


Due  to  long  contact 
with  the  industry  we 
have  valuable  oper- 
ating data  that  is 
available  for  the 
asking.  Let  our  spe- 
cialists cooperate 
with  you.  Prices  and 
full  details  sub- 
mitted upon  request. 


"More-Jones"    Trolley      "Tiger"  Bronze  Axle  and 
Wheels  and  Harps  Armature  Bearings 


"Armature"   Babbitt  Metal 


NATIONAL 

Bearing  Metals 
Corporation 

ST.  LOUIS,  MO. 

New  Tork.  N.  Y.  Jersey  City,  N.  J.  Pittabnrgh.   Pa. 

Meadville,  Pa.  Portsmouth.    V«.  St.  Paul,  Minn. 
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OHMER  REGISTERS 

A  CLEAR  indication  of  the  fare  paid,  the  correct  registration  of 
the  fare  paid,  the  permanent  entry  on  an  untamperable  printed 
record  of  all  the  facts  relating  to  the  fare  paid  ....  these  are 
Ohmer  System  essentials  inseparable  from  the  use  of  any  kind  of  Ohmer 
Pare  Registers. 

In  addition  to  serving  interurban  railways,  the  Ohmer  Recording  Fare 
Register  is  used  extensively  in  city  railway  operations.  It  is  giving  such 
outstanding  operating  companies  as  the  Georgia  Power  Company,  the 
International  Railway  Company,  the  Indiana  Rail- 
road, and  many  others,  a  complete  check  of  the 
revenue    derived    from    passenger    transportation. 

A  late  transportation  system  to  adopt  Ohmer 
Ticket-Printing  Registers  is  the  Buckeye  Stages,  Inc., 
of  Columbus,  Ohio.  These  registers  were  installed 
in  twenty  coaches  operating  over  an  area  extending 
from  Cincinnati  to  Cleveland  and  comprising  ten 
different  divisions  with  ninety-nine  fare  limits. 

OHMER  FARE  REGISTER  CO. 

DAYTON,  OHIO,  U.  S.  A. 


For  city  service  the 
Ohmer  No.  3  Type 
Register  illustrated 
above  is  extensively 
used. 

For  interurban  serv- 
ice the  No.  80  Type 
Ticitet-Printing  Reg- 
ister shown  at  the 
left  is  especially 
recommended. 


tfHlnMiiiiiiiiioMiiiiiiiiiiiiiiiii itiiii iitMiiiiiiiniiiiniiHriillriilttiiiitiiiirriiiiiiiitiiiii tniitriiltlliiitMitiiiiiiiiHiiii rii^    ^nllliiiltllltlllMllliiiiiMllMlirilllllliintilllllinilfillltlllullllllMllillinilllllinillllllllHIIIIIlMllllllllllimilHIIIIIIIUIKIIIlllllIK 


ELECTRIC  CAR -HEATERS 


THERMOSTATIC  CONTROL 

STEAM  HEATERS  FOR  BUSES 

COMPLETE  PNEUMATIC  DOOR  AND 
STEP  OPERATING  EQUIPMENT 

HIGH  &  LOW  VOLTAGE  BUZZERS  &  BELLS 

SAFETY  SWITCHES 
SAFETY  SWITCH  PANELS 


CONSOLIDATED  CAR-HEATING  CO.,  INC. 

«*  "OK  AUANy  CHCAOO 


.-diuiiiniiiiii miiiiiiiuiiiiiniiiiiiiiiiniiiliiiiiiiiiiiniiniiiiitiiiiiMiiiniiiiiiiinnuniiiinniiiiiuiiiiiinuiiuiiiiiiiiinmiuiaMic   raiiiuuiLiwiiiiuiniiiiiiiiuiiruiriiuiiuiiiiiuiuiiiiiiiuiiiiiiiuiiillliilllllliiuiiiuuiiiMiiiiiiiiiiiiiiiiuiiuiilliiiiiillMlililiiiniiiuilu: 


August,  1931 


ELECTRIC  RAILWAY  JOURNAL 


47 


^  tf^  *  *> 


REFLEX 

SIGNS  AND  SYMBOLS 

are  used  on  steam  and  electric  roads 
advantageously 


STOP 
ON  RED 

NAbbb 


Crossing  Signs;  Switch  Lamps;  Bus  Markers; 
Safety  Isle  Markers,  Etc. 

They  save  you  money 

Ask  for  Bulletin  23-A 

LOUISVILLE  FROG,  SWITCH  &  SIGNAL  CO. 

LOUISVILLE,  KENTUCKY 


Common^Hrealth 


(( 


SWING    MOTION 


»» 


Trucks 


RUggCCl    Construction— 

Long    Life— 
FlTCCClOlll  from  Costly  Maintenance- 
ECOtlOmiCdl   for  Any  Service 


Investigate  thoroughly  the  merit 
of  Commonwealth  Trucks.  See 
how  these  trucks  fully  meet  your 
service  requirements.  See  why  their 
past  performance  records  make 
them  the  logical  trucks  for  you  to 
standardize  on.  The  cast  steel 
frame,  including  cross  transoms 
and  pedestals,  is  one  strong  unit. 
Commonwealth  Trucks  are  de- 
signed for  both  street  car  and  in- 
terurban  service.  We  will  be  glad 
to  cooperate  with  you  in  the  satis- 
factory solution  of  your  present 
truck  problems. 

GENERAL   STEEL   CASTINGS 
CORPORATION 

GRANITE  CITY,  ILL.        EDDYSTONE,  PENS. 
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ENGINEERS  and  CONSULTANTS 


ALBERT  S.  RICHEY 

ELECTRIC    RAILWAY    ENGINEER 
WORCESTER.   MASSACHUSETTS 

EXAMINATIONS 

REPORTS-APPRAISALS-RATES 

OPERATfON-SERVICE 


WALTER  JACKSON 

Consultant  on  Fares 
and  Motor  Buses 

The  Weekly  and  Sunday  Pass 
Differential  Fares — Ride  Selling 

Suite  6-A 
616  E.  Lincoln  Ave.,  Mt.  Vernon,  N.  Y. 


R.    F.    KELKER,    Jr. 

ENGINEER 

20  NORTH   WACKER   DRIVE 

CHICAGO 


TRANSIT  DEVELOPMENT 

OPERATING  PROBLEMS 

TRAFFIC  SURVEYS 

VALUATIONS 


SANDERSON  &  PORTER 
ENGINEERS 

for  the 

FINANCING— REORGANIZATION 
—DESIGN— CONSTRUCTION 
of 

INDUSTRIALS  and 
PUBLIC  UTILITIES 

Chicago      New  York       San  Francisco 


ALLIED  ENGINEERS,  Inc. 


Engineers  and  Constructors 


20  Pine  Street 
New  York 

Transportation  Examinations 
and  Reports 


C.  B.   BUCHANAN,   President 

W.  H.  PRICK,  JR.,  8ee'7-Treu. 

JOBN  F.  LATNO.   Tlee-PrMldeat 

Buchanan  &  Layng 
Corporation 

Engineering  and  Management, 

Construction,  Financial  Reports. 
Traffic  Surveys  and 

Equipment  Maintenamet 


BALTIMORE 

I  Mi    FIrat    National 

Bank  RIdg. 

Phone;  BanoTer; 


NEW  YORK 
49  Wall  Street 


2142 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  F.  Wells 
Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 


Reorganization 

Operation 


Management 

Construction 


50  East  42nd  St.,  New  York  Qty 


The  P.  Edward 
Wish  Service 

50  Church  St.,  NEW  YORK 

Street  Railway  Inspection 
DETECTIVES 

131  State  St.,  BOSTON 


THE  BEELER 
ORGANIZATION 

Engineers  and  Accountants 

iOHN  A.  BEELER,   DIRECTOR 

Traffic  —  Traction 

Bus-Equipment 

Power-  Management 

Appraisals    Operating  and 

Financial  Reports 

Current  issue  LATE  NEWS  and  FACTS 
free  on  ''equest 

52  Vanderbilt  Avenue,  New  York 


J.  ROWLAND  BIBBINS 

CONSULTING  ENGINEER 
TRANSPORTATION 

UTILITIES 

Transit-Traffic  Development  Surveyi. 
Street  Plans,  Controls,  Speed  Signals. 
Economic  Operation,  Schedule  Analy- 
ses, Bus  Co-ordination,  Rerouting. 
Budgets,  Valuation,  Rate  Cases  and 
Ordinances. 

EXPERIENCE  IN  2S  CITIES 

2301  Connecticut  Avenue 
Washington,  D.  C. 


Byllesby  Engineering 

and  Management 

Corporation 


231  S.  La  Salle  Street,  Chicago 

New  York    Pittsburgh    San  Francisco 


SEPTEMBER 
ISSUE 

Closes  A  ugust  21st 

Early  receipt  of  copy  and 
plates  will  enable  us  to  serve 
you  best — to  furnish  proofs 
in  ample  time  so  changes  or 
corrections  may  be  made  if 
desired. 
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STANDARDIZE  ON  I 


Complete  stocks  of 
standard  types  al- 
ways OH  hand. 


Up  to  15,000  volts 


Because  it  is 

TRANSPARENT 

— Internal  defe«s  easily 
seen. 

NGN  POROUS, 

— will  not  absorb  mois- 
ture— sustains  dielectric 
strength  and  will  not 
age   or   deteriorate. 

COSTS  LESS 

— in  the  first  place — 
lasts  longer  with  fewer 
replacements. 

Get  Full  Details 


^AYl 


i     HEMINGRAY  GLASS  COMPANY     I 

=  a 

I  General  Offices  and  Factory  Muncie,  Indiana  | 
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Gar 
Heaters 

fitted  with 


ENCLOSED  HEATING  elements  carry 
the  Underwriters'  Laboratories  LabcL  They 
give  1 00  %  energy  output  for  what  you  put  in. 


CHROM.\LOX  STRIP 


UTILITY  HEAT 
REGULATORS  econo- 
mize in  current  consump- 
tion. 


TiiniiiiiiiiiitiiiiiiiiniiiiiMiiiMiiuiiiuiiiiiiMitniiMiiMiiMiMiiiniuiiinmiiiiihiiiiiiiiiiuiiiiiiMiiniiiiiiiiiiinitiiiMiiMi^ 
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I  CHOSEN  for  ! 

1  PERFORMANCE  I 


Tp 


ROLLEY  wheels  are  never  chosen 
for  looks,  never  selected  because  one 
kind  costs  a  little  more  or  less  than 
another.  They're  chosen  for  perform- 
ance.    That's  why 

KALAMAZOO 


UTILITY 
HONEY- 
COMB VENTILATORS  keep  the 
air  pure  and  wholesome. 

RAILWAY  UTILITY 
COMPANY 

2241-47  Indiana  Ave.,  Chicago 

J.  H.  DENTON,  Eastern  Mgr. 

1328  Broadway,  New  York 


Car/- 

Cbin^rt 

mmtfr 

Jleams 

Hepdatas 

"VmtSatois 


trolley  wheels  and  harps  are  the  stand- 
ard of  comparison  today.  That's  why 
many  properties  use  them  exclusively. 
There's  a  difference  in  trolley  wheels. 
May  we  tell  you  about  it? 

THE  STAR  BRASS  WORKS 

KALAMAZOO,  MICHIGAN 
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Don't  throifir  a'way 
ivaste  aticl  'wiping  cloths! 

'M'O  MATTER  how  grimy  and 
-■■  '  oil-soaked  waste  and  wiping 
cloths  may  be,  you  can  reclaim 
them  at  a  fraction  of  the  cost  of 
replacing  them.  And  in  addition, 
these  washed  cloths  will  be  softer 
and  more  absorbent  than  new. 

As,  for  example,  a  Pacific  Coast 
road  finds  reclaiming  cloths  the 
Oakite  way  so  economical  that 
they  now  wash  out  printed  and 
painted  advertising  banners  which 
have  been  displayed  on  the  sides 
of  their  cars.  The  rags  obtained 
are  re-used  for  window  washing 
and  similar  purposes. 

It  will  pay  you  to  investigate  this 
and  other  Oakite  money-saving 
methods.  Write  and  ask  to  have 
our  nearest  Service  Man  give  you 
more  information.    No  obligation. 


Oakite  Srrvicf  Mrn,  cleaning  specialists,  are  located  in 
the  leading  industrial  centers  of  the   U.  S.  and  Canada 

Manufactured  only  by 
OAKITE  PRODUCTS.  INC..  28B  Thames  Street.  NEW   YORK    N    Y 

OAIUTE 

industrial  Cleaning  Maieriak  sf^i  Methods 


ALPHABETICAL   INDEX 

This  index  is  published  as  a  canvenience  to  the  reader.  Every 
care  is  taken  to  make  it  accurate.  Imt  Sleetric  BaUuxu) 
Journal   assumes   no   responsibility    lor  errors  or   omiBSiona. 


Pase 

Allied    Engineers    ■"* 

American  Car  Co Third  Cover 

American    Steel   Foundries    27 

Art  Rattan   Works  Inc 31 

Beeler    Organization    4S 

I3endix-WestinBhoU.se  Automotive  Air  Brake  Co 28 

Bibbins,    J.    Roland    ■IS 

Bordeaux   Laboratories   Inc 21 

Brill  Co.,  The  J.  G Third  Cover 

Buchanan  &   Layng  Corp 48 

Byllesby  Eng.  &  Manag.  Corp 48 

Cities   Service    Co 29 

Collier.   Inc.,    Barron   G ■. 33 

Consolidated   Car  Heating  Co 46 

EfBciency   Products   Corp -12 

Electric  Service  Supplies  Co 9 

Firestone  Tire  &  Rubber  Co.,  The -10 

General    Electric    Co 10 

General  Leather  Co 46 

General  Motors  Truck  Co Insert  23-2« 

General   Steel   Castings  Co 46 

Globe   Ticket   Co 14 

Goodrich  Rubber  Co.,  The  B.  F 32 

Goodyear  Tire  &  Rubber  Co 12-13 

Hemingray    Glass    Co SI 

Hemphill   &   Wells    48 

Jackson    Lumber    Co 44 

Jackson,    Walter    48 

Karpen  &  Bros.,  S Insert  3S-36 

Kelker.  Jr.,  R.  F 48 
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Louisville  Frog,  Switch  &  Signal  Co 46 

McGraw-Hill  Book  Co.,  Inc 45 

Metal  &  Thermit  Corp 16-17 

Mica   Insulator   Co 38 

Nachod  and  U.  S.  Signal  Co 49 

National   Bearing  Metals  Corp 45 

National  Brake  Co.,  Inc 11 

National    Pneumatic    Co 8 

National    Tube    Co 52 

Oakite  Products,   Inc 50 

Ohio   Bra.ss  Co 6-7 

Ohmer  Fare   Register  Co 46 
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Rail  Joint   Co.,  The 43 

Railway    Track-work    Co 4 

Railway  Utility  Co 49 

Reo  Motor  Car  Co 39 

Richev,    Albert    48 
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Russell,  Burdsall  &  Ward  Bolt  &  Nut  Co 22 

Safety  Car  Devices  Co 30 

Sanderson    &    Porter    48 

Searchlight   Section    51 

Standard  Oil  Co.  of  New  York 20 

Standard    Steel   Works   Co 41 

Star  Brass  Works,   The    49 
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Texas  Co..  The    37 

Timken-Detroit   Axle   Co 15 

Timken-RoUer    Bearing   Co Front   Cover 

Tropic-Aire   Inc Back   Cover 

Tuco  Products  Corp 42 
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ITnion  Switch  &   Signal  Co 43 
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EABCraOGHT  SECTION 


EMPLOYMENT   :  BUSINESS  :     OPPORTUNITIES 


•3- 


UNDISPLAYED — RATE  PER  WORD: 
i^ositionti  Wanied.  5  cents  a  word,  minmiuni 

$1.00   an  insertion,   payable  in   advance. 
Positions    Vacant    and    all    other   classifica- 

tiong.   excepting*   Equipment.    10   cents   a 

word,    minimum    charge    $2.00. 
Proposals,  40  cents  a  line  an   insertion. 
COPY    FOR    NEW   ADVERTISEMENTS    ACCEPTED 


INFORMATION : 

Box  Numbers  in  care  of  our  New  York. 
Chicag^o  or  San  Franci&co  offices  count 
10  words  additional  in  undisplayed  ads. 

Discount  of  10%  if  full  pasTnent  is  made  in 
advance  for  four  consecutive  insertions  of 
undisplayed  ads  (not  including  proposals) . 
UNTIL    3    P.    M.    ON   THE  20TH  FOB  THE  ISSUE 


EQUIPMENT—  USED  or  SPECIAL 

DISPLAYED — RATE  PER  INCH: 

1  inch    $6.00 

2  to  3  inches 5.75  an  incv 

4   to  7  inches 6.50  an  Incb 

Other  spaces  and  contract  rates  on  re<iueat. 
An  advertising  inch  is  measured  vertically 

on  one  column,  3  columns — 30  inches — 
to  a  pagre.  RJ. 

OUT  THE  PIBST  OF  THE  FOLLOWING  MONTH 


^^ 


POSITION  WANTED 


DISMAIVTLING? 

Let  us  handle  this  for  you.  We  specialize  in  buying  and 
dismantling  entire  railroads,  street  railways,  industrial 
and  public  service  properties  which  have  ceased  operation. 
We  furnish  expert  appraisals  on  all  such  properties. 

Consult  us  also  about  New  and  Relaying  Rails — all 
weights  and  sections.     You  will  like  our  service. 

The  Perry,  Buxton,  Doane  Company 

(CapltAl    $1.006, 000. 00> 

Boston  Office,  P.  O.  Box  5253,  Boston,  Mass. 
Pacific   Sales   Office— Failinc   Buiidinc,   Portland,   Orefon 


ASSISTANT  superintendent  equipment,  17  years' 
experience.  Maintenance  of  equipment  and 
electrical  engineering,  air  brake.  Location,  any- 
where. PW-353  Eleclrio  Railway  Journal,  Tenth 
Ave.   at   36th    St.,    New   York. 


ARMATURE    winder,    electrician,    15    years'    ex- 
perience :    references    furnished :    go    any wher© 
on     short     notice.       PW-248.     Electric     Railway 
Journal,  883  Mission  St.,  San  Francisco,  Cal. 


MASTER  Mechanic.  20  years'  service  street  and 
interurban  cars  and  busses  overhauling,  and 
maintenance  of  equipment.  Salary  and  location 
secondary.  PW-247,  Electric  Railway  Journal, 
520  No.  Michigan  Ave..  Chicago.  111. 


POSITION  wanted  by  graduate  electrical  engi- 
neer with  twenty  years'  experience  in  street 
railway  operation  as  superintendent  of  trans- 
portation and  transportation  engineer.  PW-252, 
Electric  Railway  Journal.  520  No.  Michigan 
Ave.,  Chicago.  111. 


SECRET  service  operator  available.  Fully  ex- 
perienced in  inspection  work  on  cars  and 
buses.  Capable  of  organizing  secret  service  in- 
spection department.  Free  to  locate  any  place. 
PW-351.  Electric  Railway  Journal,  Tenth  Ave. 
at  3r»th  St..  New  York. 


Saving  is  a  good  habit,  BUT— ^ 

Why  Save  Things  Youll  Never  Use? 


WHY  let  Mother  Nature  grow  grass  be- 
tween the  wheels  of  replaced  cars?  Why 
pile  up  rails,  shop  equipment,  power  plant 
equipment,  line  equipment,  car  appliances,  road 
building  material,  etc.,  etc.,  you  will  never  use  again? 

TODAY  you  can  turn  them  over  at  a  fair  price. 
Is  it  not  the  better  part  of  good  horse-sense  to  dispose 
of  them  NOW? 

6000  other  electric  railway  men  will  see  your  ad- 
vertisements of  used  or  surplus  equipment  and  ma- 
terials here — in  the  Searchlight  Section  of  their 
business  paper. 

Some  of  these  men — officials  or  executives  of  other 
lines  in  other  parts  of  the  country  and  operating 
under  different  conditions — can  use  what  you  no 
longer  need.     For  an  insignificant  investment  you 


can  tell  these  others  what  you  have.  And  they 
will  buy. 

One  "Searchlight"  advertiser  wrote,  "We  can  cheer- 
fully recommend  the  Searchlight  Section  as  a 
wonderful  medium  for  reaching  buyers  of  rails  and 
equipment."  Another — "The  strongest  proof  that 
your  'Searchlight'  finds  its  way  to  many  readers  is 
shown  by  the  numerous  letters  we  have  received  in 
answer  to  our  recent  ad." 

Let  us  tell  you  the  cost  of  advertising  your  used  or 
surplus  equipment  and  materials  in  the  Searchlight 
Section.  Just  address  a  list  of  what  you  have  to  dis- 
pose of  to  the 

Searchlight  Department 
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TO  BEAUTIFY 


TO    BE    LASTING  ! 


I    he  graceful,   tapering  form   which   makes   NATIONAL  Tubular 
Poles  an  adornment  to  a  city  street,  results  also  in  a  proportion- 
ing of  weight  and  strength  where  both  are  needed  most.   Refinement 
of  design  has  not  led  to  weakness,   but  incorporates  both  beauty 
and  durability. 

The  material  used  in  NATIONAL  Poles  is  a  steel  specially  adapted 
for  the  conditions  of  line-pole  service  and  proved  by  many  years  of 
use.  The  effect  of  strains  and  shocks  of  traffic,  the  fury  of  the  ele- 
ments and  attacks  of  corrosion  is  reduced  to  a  minimum  by  installing 
these  strong,  durable  poles..  Available  in  varying  designs  and  dimen- 
sions. Beauty,  safety,  and  economy  are  served  by  specifying  them. 
Write  for  Bulletin  14,  on  poles  made  from— 

* 

America's  Standard  Wrought  Pipe 

■  NATIONAL  TUBE  COMPANY  •  PITTSBURGH,  PA. 


Subsidiary  of  United  mgii  States  Steel  Corporation 


NATIONAL  POLES 
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ISiiminer 
Comfort 


for  your  Bus  riders 
in  cold  iveatlier 


Tropic-Aire  Heaters  supply  sufficient  warmth 
in  the  coldest  weather  even  with  frequent 
opening  of  bus  doors.  Tropic-Aire  hot 
water  heat  is  clean  and  free  from  odors. 
Tropic-Aire  Hot  Water  Bus  Heaters  prove 
most  dependable  in  city  bus  service. 

Tropic-Aire  Heaters  are  standard  equipment 
for  Public  Service  Coordinated  Transport  of 
Newark,  N.  J. — Greyhound  Lines- — Chicago 
Motor  Coach  Co.,  and  many  other  of 
America's  prominent  bus  companies. 

Tropic-Aire  Heating  Systems  are  easily  in- 
stalled. They  don't  require  excessive  exhaust 
piping  and  valves.  There  is  practically  no 
maintenance  expense.  Tropic-Aire  Heaters 
are  designed  for  all  types  of  buses.  They  are 
directly  connected  to  and  are  a  part  of  the 
water  circulating  system.  We  invite  your 
investigation.  Specify  and  install  Tropic- 
Aire  Heaters. 

TROPIC-AIRE,  Inc. 

60  Eleventh  Ave.,  N.  E.,  at  Sibley  St. 
MINNEAPOLIS  MINNESOTA 

Patent   Numbers    1,581,761    —    1,668,491    —   RE  17,131    — 
Others  Pending 


FANS    CIRCULATE 
HOT  WATER  HEAT 


BOTH  FRONT  AND 
REAR    HEATERS— 

ASK  FOR  DETAILS 


TROPIC-'AIRB  ^'"^'^^    Bus   Heaters 
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Eureka  Radial  RaU  Grinder 


Tears 

or 
Sweat  ? 


NOT  much  difference  be- 
tween them,  chemically. 
But  WHAT  a  difference  finan- 
cially ! 

Roads  which  are  trying  instead 
of  crying  have  smoothed  their 
track  to  progress. 

There's  no  getting  away  from 
the  fact  that  smooth  track  cuts 
maintenance  costs,  boosts  busi- 
ness, speeds  schedules,  stifles 
noise. 

And  here  is  equipment  that  is 
relied  on  for  economical  track 
smoothing  by  most  of  the 
world's  electric  railways. 


3132-48  East  Thompson  Street,  Philadelphia 

AGENTS 
Chester  F.  Gailor.  50  Church  St..  New  York 
Chas.  N.  Wood  Co.,  Boston 

H.  F.  MeDermott.  208  S.  La  Salle  St..  Chicagro 
F.  F.  Bodler.  San  Francisco,  Cal. 
H.  E.  Burns  Co..  Pittsburgh,  Pa. 
Equipment  &  Engineeringr  C<5..  London 
R.iilway  &  Welding  Supply  Company.  Toronto,  Ontario 
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Ajax  Electric  Arc  Welder 
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Years  Ago 


vention  that  will  seriously 
consider  horses  for  opera- 
tion of  street  cars." 

James  Lowry, 


Buffalo,  N.  Y.,  1890 


THE  commendable  spirit  of  cooperation  within  the 
electric  railway  industry  has  been  responsible, 
in  a  large  measure,  for  the  success  of  many  progressive 
practices  witnessed  during  the  past  50  years — from 
the  horse  car  of  yesterday  to  the  trolley  bus  of  today. 

Much  has  been  heard  about  the  comparatively  low 
operating  cost  of  this  latest  method  of  auxiliary  trans- 
portation to  important  street  car  routes.  Equally  favorable 
have  been  the  reports  of  increased  revenue.  Therefore  it 
is  not  to  be  unexpected  if  the  trolley  bus  should  have  the 
lion's  share  of  attention  at  the  1931  A.E.R.A.  Convention. 

As  interested  as  one  may  be  in  the  vehicle  itself,  it  is  only 
reasonable  to  remember  that  the  success  of  the  trolley 
bus  lies,  not  alone  in  the  silence  of  its  motor  nor  in  the 
smoothness  of  its  speed,  but  that  its  success  lies  also  in 
the  careful  planning  of  the  overhead  trolley  system  and 
the  proper  selection  of  current  collection  equipment  and 
bus  accessories.  In  the  study  of  this  important  part  of 
trolley  bus  operation,  many  men  will  meet  in  common 
understanding  at  the  0-B  Exhibit. 

A  large  part  of  this  exhibit  will  be  given  over  to  the  dis- 
play of  the  latest  and  most  successful  overhead  and  bus 
equipment  devices  now  being  used.  You  are  cordially  in- 
vited to  visit  this  display  and  see  at  first  hand,  the  present 
day  solution  to  problems  of  overhead  construction  and 
vehicle  operation — to  help  yourself  generously  of  the  in- 
formation available  and  to  suggest  the  findings  of  your 
own  experience  that  the  fund  of  knowledge  will  be  in- 
creased for  the  collective  profit  of  the  entire  industry. 

Those  whose  paramount  interest  is  in  the  economical 
operation  of  street  cars,  will  find  many  new  appliances 
covering  line  materials,  car  equipment,  and  rail  bonds. 
The  0-B  booth  will  present  various  labor-and  time-saving 
devices  designed  to  reduce  maintenance  charges. 


The  O-B  booth  will  occupy  spaces  E- 502-503-504 -505 
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"The  value  of  the  trolley  bus  will  be  wide- 
ly recognized,  and  to  many  cities  will  prove 
of  tremendous  value  in  restoring  public 
confidence,  as  well  as  providing  an  earning 
power  to  the  operating  company." 

5  G.  A.  Richardson 

Vice  President  and  Gen.  Mgr. 
Chicago  Surface  Lines 


Trolley  bus  installations  have  been  made 
recently  in  the  following  cities: 

Chicago  Detroit  Knoxville 

Rockford  Brooklyn  Pawtucket 

Salt  Lake  City  Shreveport  New  Orleans 

Duluth  Kenosha  Peoria  Memphis 


•^ 


*~-*A 


•^ 
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O-B  Swivel  Trolley  Shoe 

A  rugged  but  extremely  light  weight  current  collector  for 
trolley  bus  service.  The  shoe  rides  the  overhead  smoothly 
with  a  miunimm  of  dewirements,  and  greatly  reduces  the 
annoyance  of  radio  interference. 

O-B  Titon  Bond 

In  some  trolley  bus  installations,  routed  over  the  old  tracks 
of  retired  street  cars,  the  old  rail  is  serving  as  the  negative 
feeder.  In  these  cases,  O-B  Rail  Bonds  have  been  used  prof- 
itably to  rebond  the  track  and  insure  a  good  return. 

Special  Type  ZCF  Headlight 

An  automotive  design  particularly  adaptable  to  the  modem 
trolley  bus.  Construction  is  thoroughly  dust  proof.  It  is  a 
recess-mounted  headlight  of  extremely  shallow  design,  and  is 
furnished  in  either  crystal  or  gold  ray  glass  reflector,  or 
chromium  plated  metal  reflector. 

O-B  Featherweight  Form  5  Base 

A  six  spring  trolley  base  in  which  lightness  of  weight  and 
sturdiness  have  been  combined  successfully.  Weighs  about 
89  pounds.  Movable  parts  are  easily  inspected  or  adjusted. 
Timkin  roller  bearing  assembly  on  main  bearing  gives  great 
freedom  of  easy  movement.  The  base  selected  for  use  in 
majority  of  trolley  bus  installations  of  today. 

O-B  Tangent  Hanger  Assembly 

Consists  of  O-B  Spring  Lock  Hanger  for  main  insulation,  a 
type  B  Hanger  for  secondary  insulation,  and  a  tapered  Mar- 
athon Ear  for  supporting  trolley  wire.  This  method  of  sus- 
pension is  in  service  on  several  trolley  bus  installations. 


O-B  Trolley  Shoe 


O-B  Titon  Bond 


Type  ZCF  Headlight 


O-B  Featherweight 
Trolley  Base 


O-B  Trolley  Assembly 


Ohio  Brass  Company 


Mansfield, 

Canadian  Ohio  Brass  Co.  Limited 


BwYork    •  Philadelphia    •    Boston    •  Pittsburgh    •  Chicago    •  Cleveland 


Ohio,  U.S.A. 

Niagara  Falls,  Ontario,  Canada 

St.  Louis    •  Atlanta    •   Dallas    •    Los  Angeles 


San  Francisco  •    Seattle 
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SUBWAY 
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BUS 
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For  every  type  of  mass 
transportation,  there  is  a 
system  of  N.P.  Door  Con- 
trol which  will  provide 
faster,  safer,  more  efficient 
operation  at  greatly  re- 
duced costs. 

You  cannot  afford  to 
overlook  the  definite  ad- 
vantages procurable 
with  National  Pneumatic 
equipment. 

VISIT  BOOTH  E-513  AT  THE 
A.E.R.A.    CONVENTION 


I  O  N  A  L 


PNEUMATIC 
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Door  Control 


ELECTRIFIED 
STEAM   R.R. 


SURFACE 

TREADLE 

CAR 


BUS 


COMPANY 
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IN  THE 

Gas  Light, 


Today- 


50  Years!  Years  which  have  seen 
greater  progress  than  any  previous 
century  in  history!  And  yet,  as  we 
smile  at  the  crude  equipment  and 
slow  transportation  of  50  years  ago, 
we  must  applaud  the  early  pioneers 
for  their  vision  and  persistence  in 
laying  the  foundations  for  our  mod- 
ern industry. 

This  company  takes  pride  in  its  con- 
stant effort  to  furnish  the  raost  mod- 
em accessories  for  the  safe,  fast 
vehicles  of  today's  transportation 
program. 
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"GOOD  OLD  DAYS  ' 

and  inflexible  route-destination  signs 


You  have  the  complete  line  of  Keystone  Car  and 
Bus  Equipment.    Visit  our  Exhibit  at  Atlantic  City 

Spaces  514,  516,  518,  520 


Ne«    Keystone   Car   Liglitine   FixtiireK,  eoni- 

binins    hturd.v.    practical    cunstnirtiuii  with 

the   "looks"    necessary    Tor    the   fliiest  cars. 
Many  other  type^  available. 


OAKDALE 


BROAD 
&  25" 


Hnnter  lllamtnated  Car  and  Bug  Sti^ns.  Available 
for  any  type  of  service  and  any  number  of  destina- 
tion points. 


Typical  of  Keystone  Specialties,  are  the  famous  "Golden 
Glow"  Headlights,  used  throughout  the  country  on  trolleys 
and  trolley-buses.  The  powerful,  safe  light  provides  max- 
imum illumination  without  glare. 

Keystone  Faraday  Signal  Systems  and  Keystone  Interior 
Lighting  Fixtures  are  highest  quality  products,  designed 
exclusively  for  the  severe  service  of  transportation.  Hunter 
niuminated  Destination  Signs  are  clearly  visible  at  a 
distance  and  can  be  changed  instantly  to  coincide  with 
route  changes. 

See  ihete  fine  tpecialtiet  at  the  Atlantic  City  Convention. 
A  cordial  welcome  awaits  you. 


Tbe  famous  Golden  Glow  Head- 
liKbts  and  Flood  Headlights  for 
buses,  oars.and  trolley  buses.  Efficient. 


powerful,  controlled  illumination. 
Several  styles  for  various  types  of 
service. 


ELECTRIC  SERVICE 

SUPPLIES  rn  Manufactum- 


RAILWAY.  POWER  AND  INDUSTRIAL 
ELECTRICAL  MATERIAL 


Home  office  and  plant  at  17th  and  Cambria  Sts..  PHILADELPHIA: 
District  Offices  at  111  N.  Canal  St..  CHICAGO;  50  Church  St..  NEW 
YORK;  Bessemer  Bldg..  Pittsburgrh;  88  Broad  St..  Boston;  General 
Motors  BIdf..  Detroit;  316  N.  Washington  Ave.,  Seranton;  Canadian 
Agents.  Lyman  Tube  and  Supply  Company.  Ltd..  Montreal.  Toronto. 
Vancouver.  Winnipeg. 
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WHY  TROLLEY  BUS 
OPERATORS  ARE 
ADOPTING  "Phono" 


See  the  display  and 
learn  all  the  catenary 
applications  of 
"PHONO"  Alloys, 
Booth  S85,  A.E.R.A. 
Convention,  Sept.  SG- 
Oet.  8,  Atlantic  City, 
N.  *. 


No  longer  is  the  trolley  bus  an  experiment — its  flexibil- 
ity, speed,  quietness  and  comfort  have  won  the  public. 
Operators  have  rapidly  learned  that  it  meets  auto 
competition,  requires  no  track  maintenance  and  gives 
efficient  service  at  low  cost. 

DEFINITE  ELASTIC  LIMIT  65% 

But  the  trolley  bus  has  its  own  peculiar  problems.  Due 
to  side  stresses  caused  by  the  wide  touring  range  (over 
15  feet)  from  the  center  of  the  overhead — the  con- 
tact wires  must  be  tough — high  in  tensile  strength. 
"PHONO"  answers  that  need,  as  a  quarter  of  a  century 
of  service  on  the  major  electrifications  in  this  country 
has  proven.  The  contact  wires  must  be  strung  tightly, 
and  stay  tight,  to  avoid  dewirements  and  the  possibil- 
ity of  positive  and  negative  wires  swinging  together 
and  burning  down.  "PHONO"  (cadmium)  wire  has 
a  definite  elastic  limit  of  65%  of  its  tensile  strength — 
it  can  be  depended  on  to  maintain  a  predetermined 
tension,  without  the  care  and  adjustment  necessary 
with  copper. 


WE    RECOMMEND 


"Phono 
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"Phono"  (CADMIUM)  WITH  85% 
MINIMUM  CONDUCTIVITY  MEANS 
HIGHER  EFFICIENCY  ON  TRACKLESS 
SYSTEMS  .  . 


Note  the  oflf-center  op- 
eration in  the  accompany- 
ing photograph  and  re- 
member the  contact  wire 
Kuides  your  trolley  wheel 
nr  shoe  in  trolley  bus 
operation,  not  the  car 
body  as  in  the  case  of 
trolley  car  operation. 
With  "PHONO"'  contact 
wire,  the  real  benefit  of 
high  definite  elastic  limit 
Is  realized  for  the  above 
purpose. 


With  its  long,  trouble-free  service,  "PHONO"  (cad- 
mium) is  also  high  in  conductivity  with  operating  aver- 
ages equal  or  superior  to  copper.  This  is  important  in 
reducing  the  need  for  auxiliary  feeders.  When  con- 
sidering the  overhead,  it  will  pay  to  get  the  facts  from 
Bridgeport  engineers.     Let  their  experience  help  you. 

"Phono"  FOR  DURABLE  SPAN  WIRES  | 

Reliable,  durable  span  wires  are  as  necessary  as  contact 
efficiency.  There  are  more  wear  and  fewer  replace- 
ments with  "PHONO"  (standard)  or  "PHONO"  (cad- 
mium) spans  than  galvanized  wires.  "PHONO"  will 
pay  for  itself  while  the  installation  is  still  "new,"  not 
only  in  wire,  but  in  bolts,  clamps  and  other  outdoor 
accessories  where  ruggedness  and  corrosion-resistance 
are  essential.     Ask  Bridgeport  for  full  information. 

BRIDGEPORT     BRASS     COMPANY 

BRIDGEPORT,  CONN. 


BRANCH      OFFICES 

New  York,   N.    Y. 
Philadelphia.   Pa. 
Newark,   N.    J. 
Boston,  Mass. 
Providence,  B.  I. 

Buffalo.   N.   Y. 
Cincinnati.    Ohio 
Detroit.    Mich. 
Dayton,    Ohio 
Akron,  Ohio 

Pittsburgh.  Pa. 
Chicago,   111. 
Cleveland,    Ohio 
Dallas,    Texas 
Los  Angeles,   Cal 

OR  TROLLEY  B  U  Sj[0  P  E  R  AT  I  ON 


Alloys"7 


-        -OePuTii  eV^^°  B(»-U^ 
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For  Single-Motored  30-Passenger  Trolley  Buses 

NEW 

LIGHT-WEIGHT 

LOW-COST 
EQUIPMENTS 


Type  M  group  with  master  controller, 
reverser,  and  contactors 


GE-1154,  50-hp.  motor 


THE  remarkably  light  weight  and  low  cost  of 
this  G-E  equipment  for  single-motored.  30- 
passenger  trolley  buses  are  made  possible  through 
a  recent  development  of  Type  M  control  for 
under-bus  mounting  —  used  in  combination  with 
a  GE-1154  (50-hp.)  light-weight  motor.  This 
Type  M  group  is  extremely  simple,  compact,  and 
reliable;  it  is  foot-operated  and  nonautomatic.  It 
meets  any  requirement  of  the  service  and  weighs, 
complete  with  master  controller,  contactors,  and 
reverser,  only  125  pounds. 

The  low  first  cost  of  this  equipment  and  the 
present  low  price  of  copper  for  overhead  con- 
struction offer  an  immediate  opportunity  to 
obtain  all  the  operating  economies  of  trolley-bus 
installations  —  with  an  investment  very  little 
higher  than  is  required  for  gas  buses. 

L«t  us  analyze  your  service  conditions  with  you. 
For  complete  details  and  quotations,  address 
your  nearest  G-E  office,  or  General  Electric  Com- 
pany, Schenectady,  New  York. 


30-PASSENGER  trolley-bus  equipment  includes  a  GE-1154,  50-hp.  motor 
(785  lb.),  two  current  collectors  (300  lb.),  and  complete  control,  including  the 
Type  M  group,  line  breaker,  EW  resistors,  cable,  etc.  (271  lb.).  Total  weight, 
1356  lb. 

EQUIPMENT  for  smaller  trolley  buses  is  also  available.  It  includes  a  GE-1126, 
35-hp.  motor  (500  lb.),  two  current  collectors  (300  lb.),  and  complete  control, 
including  Type  M  group,  line  breaker,  EW  resistors,  cable,  etc.  (271  lb.).  Total 
weight,  1074  lb. 


JOIN  US  IN  THE  GENERAL 
ELECTRIC  PROGRAM,  BROAD- 
CAST EVERY  SATURDAY  EVE- 
NING ON  A  NATION-WIDE 
N.B.C.    NETWORK 


330-169 


GENERAL^pELECTRIC 

TRANSPORTATION    EQUIPMENT 
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Nutnber  10 


Consolidation  of  Street  Railxoay  Journal  and  Electric  Railway  Review 
John  A.  Miller,  Editor 
New  York, 

September  15,  1931 


A  McGraw-Hill  Publication — Established  188i 


Building  on  the  Experience  of 

A  Half  Century 
of  Progress 


Foreword  by 
JAMES  H.  McGRAW 


COMMUNITY  TRANSPORTATION  in  America  is  still 
a  comparatively  young  industry.  Less  than  50 
years  have  elapsed  since  the  first  practical  application 
of  electricity  as  a  motive  power  for  street  cars.  Some 
of  the  men  prominent  in  the  electric  railway  industry 
today  have  been  actively  associated  with  it  since  its  birth. 
Over  its  problems  they  have  worked  and  worried,  argued 
and  amplified,  planned  and  perfected.  Its  progress  and 
improvement  have  been  their  first  concern,  and  they  have 
good  reason  to  be  proud  of  their  accomplishments. 

From  modest  beginnings  the  business  of  community 
transportation  has  grown  to  be  one  of  the  great  indus- 
tries of  the  country.  Not  only  has  it  increased  in  size 
but  it  has  also  broadened  tremendously  in  scope.  Fifty 
years  ago  community  transportation  and  street  railway 
service  were  synonymous.  Today  the  street  car  is  still 
a  vital  element  in  urban  transportation,  but  it  is  not  the 
only  element.  On  the  one  hand  it  has  been  supplemented 
by  rapid  transit  lines  and  electrified  suburban  railroad 
lines,  and  on  the  other  by  the  motor  bus  and  the  trolley 
bus.  For  individual  service  it  has  been  supplemented 
also  by  the  taxicab.  Slowly  but  surely  the  services  of 
these  diflferent  elements  are  being  co-ordinated.  The 
street  railway  operator  of  yesterday  has  become  the 
transportation  merchant  of  today. 

New  types  of  rapid  and  comfortable  transportation 
service,  undreamed  of  a  half  century  ago,  have  been  de- 
veloped. These  developments  in  turn  have  been  respon- 
sible for  a  great  change  in  the  distribution  of  population. 
Even  more  significant,  perhaps,  is  the  change  that  has 
taken  place  in  the  travel  habits  of  the  people.  Once  they 
were  accustomed  to  live  and  move  within  a  comparatively 
small  orbit.    Now  the  situation  is  vastly  diflferent.    We 


have  become  a  fast-moving  travel-loving  nation.  We  like 
to  go  places,  and  not  waste  any  time  about  it.  We  have 
become  thoroughly  transportation  conscious,  with  a  well- 
developed  sense  of  travel  discrimination. 

Our  cities  are  expanding  and  their  populations  are 
increasing  at  an  accelerating  rate.  People  are  using 
more  transportation  today  than  at  any  previous  time  in 
the  history  of  the  world.  Public  transportation  service 
must  keep  pace  with  these  developments.  We  must  meet 
the  constant  demand  for  new  facilities.  But  we  must  do 
more  than  that.  We  must  furnish  the  kind  of  transporta- 
tion the  public  wants.  People  today  have  no  more  liking 
for  old-fashioned  styles  in  transportation  than  they  have 
for  old-fashioned  styles  in  clothes.  If  the  history  of 
this  industry  shows  any  one  thing  more  clearly  than 
others,  it  is  the  inevitabiHty  of  change. 

Modern  demands  can  be  met  only  with  modern  stand- 
ards of  service.  Whether  the  vehicle  be  an  electric  rail 
car,  a  gasoline  motor  bus,  a  trolley  bus  or  a  taxicab,  its 
design  and  operation  must  be  attuned  to  the  times. 
Interest  is  now  focused  on  this  subject  to  a  greater 
extent  than  ever  before.  The  problems  presented  are 
complex  and  difficult,  but  not  more  so  than  those  which 
the  industry  has  solved  successfully  time  after  time. 
When  the  history  of  transportation  during  the  next  50 
years  is  written,  it  will  record  new  names  and  new 
achievements  worthy  to  stand  beside  the  famous  names 
and  great  achievements  of  the  past  half  century. 
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By 
JOHN  H.  HANNA 

President 
American  Electric  Railway  Association 

President 

Capital    Traction    Company 

Washington,  D.  C. 


Evolution  of 
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The  |»irtTiresc|iie  IiorBe-drnwn  oinnibiiN  on 
Broadway,  New  York,  a  <'entury  ago — the 
forerunner  of  oor  modern  transportation 
vehicles 


Commuiiity 


Transportation 


MASS  TRANSPORTATION  in 
the  cities  of  this  country  was  by 
no  means  an  infant  50  years  ago.  It 
was  already  SO  years  old,  and  was  an 
industry  of  considerable  importance. 
Nearly  400  years  before  some  inventor 
had  discovered  that  wheeled  vehicles 
would  move  more  readily  and  easily  if 
a  track  of  some  sort  was  provided  for 
them,  but  this  discovery  did  not  bring 
about  the  extensive  use  of  rails  until 
the  development  of  the  steam  railroad. 

Horse-drawn  vehicles  carrying  both 
freight  and  passengers  were  used  on 
Fourth  Avenue  in  New  York  in  1832, 
and  even  before  that  freight  had  been 
moved  by  this  means,  but  in  a  desultory 
fashion.  While  the  growth  of  the  horse 
street  railway  was  rapid  throughout  the 
'SOs  and  '60s,  there  was  no  attempt  at 
a  co-ordinated  system  which  would  care 
for  the  entire  needs  of  the  community. 
Every  large  city  in  this  country  and 
many  of  the  smaller  ones  had  one  or 
more  street  railway  systems  meeting 
their  transportation  requirements.  These 
roads  were  managed  by  men  who,  judg- 
ing from  their  records  of  achievement 
and  public  utterances,  were  well  up  to 
the  high  standard  of  ability  which  we 
believe  our  industry  enjoys  today. 

Fifty  years  ago  there  were  415  such 


companies,  operating  18,000  cars  over 
3,000  miles  of  track,  and  utilizing  the 
services  of  more  than  100,000  horses. 
They  carried  nearly  1,250,000,000  pas- 
sengers per  year,  and  had  a  combined 
capitalization  of  $150,000,000. 

The  place  which  the  street  car  oc- 
cupied in  the  cities  of  that  time  is 
described  in  the  following  words  of  the 
Honorable  Moody  Merrill,  of  Boston,  at 
the  opening  meeting  of  the  first  conven- 
tion of  street  railway  men,  which  was 
held  in  Boston  on  Dec.  12,  1882 :  "Cars 
can  now  be  seen  going  to  and  from  the 
places  of  amusement  filled  with  ladies 
robed  in  silks,  velvets  and  ermines  and 
adorned  with  costly  emeralds,  rubies  and 
diamonds." 

That  the  men  of  50  years  ago  who 
carried  the  responsibility  of  urban  trans- 


Amertca's  first  street  car,  the  ''John  Ma- 
son,'' placed  In  service  on  the  New  York 
&  Harlem  Railroad  in  1832 


portation  were  progressive  and  alive  to 
their  responsibilities  is  best  shown  by 
the  encouragement  and  support  given  to 
the  early  developers  of  electric  traction, 
and  the  rapidity  with  which  that  sys- 
tem was  adopted  after  its  feasibility  had 
been  established.  Prior  to  that  time, 
particularly  in  the  '70s  and  early  '80s, 
great  improvements  in  horse  car  service 
had  been  accomplished.  Frequency  of 
service  was  increased,  and  the  later  cars, 
with  their  highly  decorated  exteriors, 
contained  added  conveniences  for  pa- 
trons, showing  a  realization  of  the  need 
of  public  approval.  This  point  of  view 
was  expressed  in  many  spoken  and  writ- 
ten utterances  of  the  day. 

The  first  decade  of  the  past  SO  years 
was  the  period  of  experimentation  in 
electric  propulsion.  A  Vermont  black- 
smith, Thomas  Davenport,  apparently 
was  the  first  to  conceive  the  possibility 
of  using  electricity  for  moving  a 
vehicle.  He  built  and  exhibited  a  small 
electric  motor  car  in  1835.  Later  ex- 
periments by  Professor  Farmer,  of  New- 
port; Professor  Page,  of  the  Smith- 
sonian Institute,  and  others  made  fur- 
ther progress.  Professor  Page,  in  1851, 
was  able  to  propel  a  small  car  over  5 
miles  of  track  near  Washington  at  the 
unheard  of  speed  of  19  m.p.h.    His  des- 
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tination  was  the  famous  dueling  grounds 
at  Bladensburg,  which  may  have  been 
significant,  as  his  primary  batteries,  his 
only  source  of  power,  were  entirely 
destroyed  when  he  got  there.  All  of 
these  experiments  were  doomed  to 
failure  until  the  development  of  the 
power-driven  dynamo,  and  the  discovery 
that  the  dynamo  would  function  as  a 
motor  when  current  was  applied  to  it. 

Edison's  Menlo  Park  car  in  1880  and 
Van  Depoele's  at  the  Toronto  Industrial 
Exposition  in  1884,  with  other  early  and 
valuable  work  by  John  C.  Henry,  Leo 
Daft,  Professor  Short  and  others,  all 
culminated  in  the  first  large  commercial 
electric  railway,  built  by  Frank  J. 
Sprague  in  Richmond  in  1888.  Without 
in  any  way  discounting  the  importance 
of  earlier  experiments,  it  was  Mr. 
Sprague's  success  in  Richmond  that  was 
the  foundation  stone  of  the  electric 
railway. 

In  the  meantime,  while  awaiting  the 
development  of  a  suitable  electric  sys- 
tem, many  other  means  of  substituting 
mechanical  for  horse  power  were  tried. 
The  most  important  of  these  was,  of 
course,  the  cable  road,  such  as  had  been 
used  for  years  in  mines,  and  which  was 
first  developed  for  passenger  transporta- 
tion in  San  Francisco  in  1873.  The 
cable  system  was  extremely  costly  to  in- 
stall and  operate,  but  furnished  a  re- 
liable, convenient  means  of  transporta- 
tion. While  slow,  as  measured  by 
modern  standards,  cable  car  speeds  of 
10  to  12  m.p.h.  were  twice  as  fast  as 
those  attained  with  animal  power,  and 
cable  lines  furnished  the  backbone  of 
city  transportation  for  a  number  of 
years  in  many  of  the  larger  cities.  The 
cable  system  was  a  wonderful  engineer- 
ing development ;  its  acceptance  and 
widespread  adoption  were  further  evi- 
dence of  the  courage  and  progressive- 
ness  of  the  early  leaders. 

Numerous  other  means  of  propelling 
public  vehicles  were  tried  during  this 
period  but  were  found  wanting.  Steam 
locomotives,  while  giving  acceptable 
service  on  elevated  lines,  were  found  un- 
suitable for  obvious  reasons  on  city 
streets.  Storage  battery  cars  were 
strongly  urged,  but  failed  to  give  satis- 
faction because  of  added  weight,  the 
time  necessary  for  recharging  the  bat- 
teries, and  their  short  life.  Compressed 
air    cars    were    operated    from    storage 


In  1887,  just  before  the  opening  of  the 
Richmond  system,  there  were  only  29 
miles  of  electric  road  in  the  country, 
357  miles  of  cable  lines,  and  approxi- 
mately 5,000  miles  of  horse  car  lines. 
Ten  years  later  the  electric  mileage  was 
13,765.  Cable  roads,  which  had  reached 
their  peak  in  1893,  had  been  reduced  to 
539  miles,  and  only  947  miles  of  horse 
car  lines  were  left.  Another  decade  in- 
creased the  electric  mileage  to  more 
than  34,000,  and  left  only  62  miles  of 
cable  and  136  miles  of  horse-car  lines. 
Much  of  this  horse-car  mileage  was  in 
New  York,  which  operated  the  first 
horse  car  in  1832,  and  the  last  one, 
which  clattered  and  jingled  on  its  final 
trip  in  1917. 

The  year  1890  found  the  electric  sys- 
tem definitely  established  as  a  practical 
means  of  furnishing  street  car  service, 
and  growing  with  astonishing  rapidity. 
The  total  investment  in  the  industry  had 
increased  to  nearly  $500,000,000— more 
than  three  times  that  of  ten  years  be- 
fore. Similar  increases,  though  not 
quite  to  the  same  extent,  were  shown  in 
the  length  of  line,  number  of  cars  and 
passengers. 

The  "Gay  Nineties"  represents  perhaps 
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tanks  and  attempts  were  made  to  use 
pipe  lines  along  the  track.  Both  meth- 
ods were  short  lived.  Various  forms 
of  chemical  motors  using  caustic  soda 
or  ammonia  gas  appeared  and  rapidly 
disappeared  in  the  frenzied  search  for  a 
substitute  for  the  horse  and  mule,  but 
the  many  advantages  of  the  electric 
motor,  fed  by  current  generated  at  cen- 
tral stations,  soon  drove  all  other  com- 
petitors from  the  street  car  field,  except 
in  such  unusual  conditions  as  the  steep 
hills  of  San  Francisco  where  cable  cars 
still  run. 

After  Sprague's  success  in  Richmond, 
the  growth  of  overhead  trolley  lines 
was  niarvelously  fast.  The  Richmond 
operation  began  in  February,  1888,  and 
before  the  end  of  that  year  about  25 
other  roads  in  all  parts  of  the  country 
were  using  electric  propulsion,  not  as 
an  experiment,  but  as  a  permanent  basis 
of  their  transportation  systems.  As 
many  more  were  under  contract. 

Successful  use  of  electricity  resulted 
not  only  in  the  rapid  elimination  of 
horse  and  cable  lines,  but  also  in  a 
sharp  growth  in  total  street  car  mileage. 


On  some  of  tlie  early  installations  small 
electric  locomotives  were  used  to  draw 
the   passenger  cars 

the  most  important  decade  in  the  history 
of  electric  transportation.  It  was 
marked  principally  by  engineering  de- 
velopments and  improvements  in  the 
electric  system,  the  utility  of  which  had 
been  established  in  the  previous  decade. 
In  1890,  500-volt  standard  pressure  was 
adopted  on  practically  all  systems.  It 
was  found  that  equipping  the  old  horse 
cars  with  motors  did  not  meet  the  needs, 
and  double-truck  cars  30  to  40  ft.  long 
were  introduced  in  St.  Louis  and  Bos- 
ton. It  marked  the  beginning  of  the 
vast  number  of  improvements  in  roll- 
ing stock  which  have  since  continued 
uninterrupted. 

The  first  street  car  motors  had  been 
placed  inside  the  car  or  on  the  platform, 
belted  to  the  car  axle.  These  soon  were 
replaced  by  motors  supported  on  the 
axle.  At  first  a  single  gear  reduction 
w^as  used,  but  with  the  light  motors  had 
to  be  replaced  with  double-reduction 
gears.  Single-reduction  motors  re- 
turned in  1890.  and  were  soon  adopted 
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generally.  The  first  motors  were  open, 
but  these  were  soon  superseded  by 
so-called  waterproof  motors  with  tight 
cast-iron  casings.  Today's  tendency  to- 
ward the  use  of  ventilated  motors  and 
high-speed  armatures  with  a  multiplicity 
of  gears  or  worm  drive  is  an  interesting 
throwback  to  the  early  design. 

Track  construction,  too,  was  radically 
changed.  Heavier  rails  were  found 
necessary.  The  opposition  of  municipal 
governments  to  the  use  of  T-rails 
brought  about  the  girder  rail  design, 
and  the  many  inventions  of  improved 
rail  joints  naturally  followed. 

This  period  was  marked  by  many 
consolidations  of  both  operating  and 
manufacturing  companies.  The  first 
holding  company,  McKee  Syndicate, 
composed  of  New  York,  Pittsburgh  and 
Philadelphia  bankers,  acquired  numerous 
properties,  and  the  general  tendency  was 
for  the  co-ordination  of  the  many  rail- 
way companies  of  each  city  into  a  single 
system.  In  the  '80s  numerous  manu- 
facturing companies  were  in  active  com- 
petition for  the  street  railway  business. 
But  consolidations  were  soon  in  order. 
In  1890  the  Edison  General  Electric 
Company,  formed  by  a  merger  of  the 
various  companies  carrying  Mr.  Edison's 
name,  combined  with  the  Sprague  Elec- 
tric Railway  &  Motor  Company.  In 
the  meantime,  the  Thomson-Houston 
Company,  of  Boston,  had  acquired  the 
patents  and  interests  of  Messrs.  Daft. 
Van  Depoele,  Bentley  and  Knight. 
These  two  large  companies  were  in  keen 
competition,  in  which  they  were  joined 
in  the  same  year  by  the  entrance  of  the 
Westinghouse  Company  into  the  traction 
field. 

In  1892  the  Thomson-Houston  Com- 
pany the  the  Edison  Company  con- 
solidated, establishing  the  General  Elec- 
tric Company,  which,  with  the  West- 
inghouse Company,  has  dominated  the 
business  since.  These  two  great  com- 
panies, through  their  progressive  poli- 
cies and  their  scientific  research,  have 
made  possible  the  tremendous  growth 
of  electric  traction. 

Invention  of  the  three-phase  system 
of  power  transmission,  first  made  ap- 
plicable to  railway  work  in  1894,  tre- 
mendously broadened  the  scope  of  elec- 
tric railway  development.  Prior  to 
that,  the  limitation  of  600-volt  d.c. 
transmission  limited  the  use  of  electric 
cars  to  comparatively  short  lines.  The 
possibility  of  transmitting  large  amounts 
of  electric  power  economically  over 
long  distances  completely  changed  this 
situation.  It  marked  the  beginning  of 
tne  interurbans  which  played  such  an 
important  part  in  the  development  of 
the  country,  and  which  made  possible 
the  spread  of  population  from  the  con- 
gested districts  of  the  cities  to  the 
suburban  areas. 

The  same  period  saw  an  elevated 
electric  railroad  at  the  Chicago  World's 
Fair  and  the  beginning  of  electric  op- 
eration on  the  elevated  roads  in  Chicago, 
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both  of  which  were  of  far-reaching 
importance.  The  latter  was  the  fore- 
runner of  rapid  transit  systems,  without 
which  the  larger  cities  in  this  country 
or  abroad  could  not  exist.  The  year 
1895  also  saw  the  first  permanently 
successful  conduit  electric  system  de- 
veloped, by  Albert  N.  Connett,  on  the 
Metropolitan  Railroad's  lines  in  Wash- 
ington. Other  forms  of  conduit  sys- 
tems had  been  tried  in  Washington 
and  European  cities  but  had  not  been 
satisfactory.  Mr.  Connett's  work  made 
it  possible  for  the  cities  of  Washington 
and  New  York,  where  the  overhead 
trolley  wire  was  banned,  to  take  care  of 
their  transportation  needs  by  a  more 
satisfactory  plan  than  by  cable  or  horse 
power. 

The  first  practical  use  of  electricity 
for  steam  railroads  was  made  in  1895, 
when  the  Baltimore  &  Ohio  Railroad 
placed  its  electric  locomotives  in  tunnel 
service  at  Baltimore,  and  the  New 
Haven  Railroad  equipped  its  Nantasket 
Beach  line  for  electric  operation.  The 
B.  &  O.  locomotives  were  a  remarkable 
engineering  achievement,  and  continued 
to  furnish  satisfactory  service  for  many 
years.  The  advantages  to  passengers 
of  the  elimination  of  smoke  and  cinders 
in  terminal  tunnels  were  clearly  shown 
by  this  undertaking  and  resulted  in  the 
adoption  of  similar  systems  in  New  York 
and  elsewhere. 

Consolidations  continued  to  take  place  ; 
the  Boston  Elevated  leased  for  a  long 
term  the  West  End  Street  Railway,  one 


of  the  largest  systems  in  existence; 
the  elevated  lines  in  New  York  were 
electrified;  and  in  January,  1900,  the 
first  contract  was  let  for  a  rapid  transit 
subway  system  in  New  York. 

The  end  of  the  century  found  the  in- 
dustry well  stabilized  financially,  and, 
from  an  engineering  point  of  view,  with 
a  total  track  mileage  in  excess  of  20,000, 
of  which  95  per  cent  was  electric.  The 
investment  had  grown  to  nearly  $2,000,- 
000,000,  and  the  railways  were  carrying 
4,500,000,000  passengers  annually  in 
62,900  cars. 

The  early  years  of  the  century  were 
marked  even  more  than  the  previous 
period  by  consolidations  of  operating 
companies  throughout  the  country,  and 
by  the  electrification  of  the  Pennsylvania 
Railroad  and  the  New  York  Central 
lines  entering  New  York  City. 

About  the  beginning  of  the  twentieth 
century,  a  development  took  place  which 
was  to  have  a  marked  effect  not  only 
on  street  railways,  but  on  all  forms  of 
transportation.  Horseless  vehicles  had 
been  talked  about  for  years,  but  when  the 
first  crude  automobiles  began  to  appear 
on  the  streets,  few  people  even  dreamed 
of  the  important  effect  they  would  have 
on  our  future  social  life.  Street  car 
managers  who  had  been  worried  tem- 
porarily by  the  bicycle  craze  of  the  early 
'90s  thought,  if  they  gave  any  serious 
consideration  to  the  matter,  that  this 
was  merely  another  passing  fancy.  The 
bicycle  was  responsible  for  the  inven- 
tion and  development  of  the  pneumatic 


8team  dummieit   and  passenger  trail  cars  iield  an   important  place 
in  tlie  industry  for  some  years 
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rubber  tire,  and  it  was  this  invention, 
coupled  with  the  improvement  of  the  in- 
ternal combustion  engine,  which  made 
possible  the  tremendous  growth  in  the 
use  of  motor  vehicles  and  which  entirely 
changed  the  aspect  of  the  transportation 
business  both  in  and  out  of  cities. 

By  1910  automobiles  had  become  a 
common  sight  on  city  streets  and  coun- 
try roads.  Their  influence  was  begin- 
ning to  be  felt  by  public  carriers  of  pas- 
sengers. Before  that  time  no  surburban 
developments  were  thought  of  unless 
they  were  accompanied  or  preceded  by 
the  building  of  a  trolley  line.  The  new 
vehicles  had  not  yet  affected,  however, 
the  continued  growth  of  electric  rail- 
ways both  city  and  interurban.  Elec- 
tric railway  mileage  in  1912  was  40,- 
808,  nearly  double  that  of  ten  years 
previous,  the  number  of  passengers  was 
in  excess  of  9,500,000,000  and  the  capi- 
talization more  than  $4,500,000,000, 
both  more  than  doubled  in  ten  years. 

Managers  were  finding  out,  however, 
that  there  was  a  limit  to  the  amount 
of  money  to  be  made.  Except  for  the 
severe  business  depression  of  1893,  the 
street  railway  business  had  been  uni 
formly  growing,  not  only  in  size  but  in 
financial  strength.  It  was  the  aristocrat 
of  the  utilities ;  its  securities  were  in 
demand  and  selling  at  good  prices. 
About  this  time,  though,  managers  be- 
gan to  discover  that  this  font  of  gold 
was  not  unlimited.  The  continued  ex- 
tension of  service  given  at  the  same 
rate  of  fare;  growing  burdens  in  taxa- 
tion imposed  by  municipalities  and  by 
demagogical  politicians  who  delighted 
then,  as  they  do  now,  in  opening  their 
guns  at  the  first  sign  of  prosperity, 
together  with  increasing  cost  of  labor, 
began  to  affect  net  earnings  so  that 
capital  was  not  as  friendly  as  it  had 
been. 

The  rapid  growth  of  the  automobile 
industry  and  particularly  the  develop- 
ment of  cheap  reliable  cars  selling  for 
under  $1,000  naturally  had  made  some 
inroads  on  mass  transportation,  but  it 
was  only  with  the  appearance  of  the 
so-called  jitney  between  1915  and  1920 
that  the  industry  first  realized  just  how 
serious  automobile  competition  could  be. 
Jitneys,  second-hand  automobiles  op- 
erated by  private  individuals  at  a  5-cent 
fare,  blazed  forth  like  wild  fire,  starting 
on  the  Pacific  Coast  and  spreading  over 
the  whole  country.  Arguments  that  this 
form  of  transportation  could  not  eco- 
nomically continue  to  exist  and  that 
permitting  jitneys  to  run  constituted  a 
direct  violation  of  franchise  agreements 
under  which  street  railways  were  operat- 
ing did  not  prevent  the  serious  inroads 
which  they  made  for  several  years. 
Their  life  was  relatively  short  and  few 
operate  today,  but  they  left  a  scar  on 
many  previously  prosperous  companies. 
In  1920,  thousands  of  them  were  still 
running,  although  fundamental  econo- 
mics and  regulatory  restrictions  were 
beginning  to  put  them  out  of  business. 


The  jitneys  were  quickly  followed  by 
buses,  which  at  first  were  nothing  more 
than  large  automobiles  operating  under 
the  same  circumstances  as  the  jitney 
but  carrying  more  passengers.  The  in- 
troduction of  the  bus  was  fought  at  first 
by  many  railways  as  strenuously  as 
had  been  the  jitney,  but  before  long  it 
became  evident  that  here  was  a  real 
transportation  tool,  and  that  the  trouble 
was  not  in  the  vehicle  but  the  way  it 
was  used.  The  old  warfare  between  rail 
vehicles  and  those  running  freely  on 
highways  which  had  been  fought  out 
about  the  middle  of  the  last  century  was 
begun  again  but  under  different  condi- 
tions. Rubber  tires  and  good  roads 
changed  the  situation  and  made  the  fight 
take  on  quite  a  different  aspect.  Elec- 
tric railway  managers,  like  their  prede- 
cessors of  30  years  before,  were  wise : 


The  earl.v  interurban  lines  followlns:  aionK 
the  winding  country  roads  contributed 
greatly  to  the  developnient  of  countless 
small    outlying    Tillages 

they  did  not  long  fight  the  use  of  the 
new  transportation  tool  but  adopted  it 
for  their  own,  realizing  that,  while  it 
did  not  and  would  not  supersede  elec- 
tric railway  lines,  it  had  its  proper 
place  in  the  transportation  field,  and  that 
place  would  best  be  filled  if  all  forms  of 
urban  passenger  transportation  were  co- 
ordinated in  one  operating  unit. 

When  this  country  entered  the  World 
War  in  1917,  the  street  railway  industry 
included  44,800  miles  of  track — a  growth 
of  30  per  cent  in  ten  years.  Approxi- 
mately 80,000  cars,  with  295,000  em- 
ployees were  carrying  11,305,000,000 
passengers  per  year,  and  a  total  capitali- 
zation of  $5,136,000,000  was  reached. 

The  War,  of  course,  brought  many 
changes,  affecting  no  industry  in  this 
country  more  seriously  than  the  electric 
railways.  Practically  doubled  costs  of 
both  labor  and  material  were  not  and 
could    not    be    completely   compensated 


for  by  increased  fares.  More  track  and 
more  cars  were  needed  to  serve  the  many 
wartime  industries  which  grew  like 
mushrooms,  particularly  on  the  Eastern 
seaboard.  Lessened  earnings  weakened 
the  financial  standing  of  the  industry, 
and,  in  many  instances  these  necessary 
improvements  were  made  with  funds 
borrowed  from  the  Federal  Government. 
There  were  many  receiverships,  but  the 
majority  of  the  established  systems  in 
larger  cities  were  able  to  weather  the 
storm  successfully.  The  5-cent  fare, 
with  or  without  reduced-rate  tickets,  had 
been  in  existence  for  generations,  and 
there  was  a  great  disinclination  on  the 
part  of  the  public  and  regulatory  bodies 
to  change  it,  in  spite  of  the  fact  that 
there  were  few  other  things  which  a 
nickel  would  buy. 

The  gravity  of  the  situation  and  the 
menace  which  it  offered  to  municipalities 
influenced  President  Wilson,  at  the  sug- 
gestion of  the  Secretaries  of  Commerce 
and  Labor,  to  appoint  a  Federal  Electric 
Railway  Commission  to  investigate  the 
whole  matter  carefully  and  report  recom- 
mendations. Public  hearings  were  held 
and  thousands  of  pages  of  testimony 
were  taken,  after  which  the  commission 
made  a  unanimous  report.  They  found 
that  the  industry  as  a  whole  was  in  a 
serious  financial  situation  and  not 
properly  functioning;  that  in  order  to 
remedy  this  condition  economies  in  op- 
eration and  improvements  of  service 
should  be  instituted ;  that  financial  struc- 
tures, where  necessary,  should  be  ad- 
justed to  meet  actual  values ;  that  unfair 
assessments,  such  as  paving  construc- 
tion and  maintenance  of  bridges,  should 
be  eliminated ;  that  rigid  regulatory 
control  by  municipal  or  State  govern- 
ments should  be  continued ;  but  that  this 
should  be  flexible  in  character  and 
provide  sufficient  revenues  to  encourage 
the  influx  of  capital.  They  particularly 
urged  a  prompt  and  reasonable  settle- 
ment of  franchise  problems.  This  in- 
vestigation and  report  had  a  beneficial 
effect  on  the  industry  as  a  whole. 
Generally  speaking,  its  recommendations 
were  followed  by  the  companies  and  in 
many  instances  by  regulatory  bodies. 
The  result  was  a  reduction  in  the  num- 
ber of  receiverships  and  a  general  im- 
provement throughout  the  industry. 

The  story  of  the  past  ten  years  is  well 
known.  Fares  were  usually  but  not  uni- 
versally increased :  one-man  cars,  first 
developed  for  smaller  cities  during  war- 
time difficulties,  were  found  entirely 
suitable,  if  properly  designed,  for  large 
city  systems ;  financial  reorganizations, 
when  called  for,  took  place,  and  many 
operating  economies  were  effected ;  and 
the  bus  was  adopted  for  supplementing 
rail  operation,  or  supplanting  it  in  a  few 
instances  where  traffic  was  light.  These 
changes  brought  improvements  in  the 
earnings  and  financial  condition  of  the 
companies,  in  spite  of  the  exceedingly 
rapid  increase  in  automobiles,  and  the 
sudden   springing   up   of   thousands    of 
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cheap,  flat-rate  taxicabs,  operating  at 
low,  competitive  rates  frequently  under 
inadequate  regulation. 

The  present  depression  found  the  in- 
dustry still  feeling  the  effects  of  the  diffi- 
culties oppressing  it  during  and  follow- 
ing the  war  and  though  improving  its 
position  gradually  but  surely,  this  busi- 
ness has  been  affected  as  have  all  others. 
Unemployment  has  severely  reduced  the 
number  of  passengers  and  the  amount  of 
freight  handled,  with  their  attending 
revenues,  without  much  chance  of  com- 
pensating savings  in  e.xpense.  Although 
some  reduction  in  material  prices  has 
taken  place,  wages  of  electric  railway 
and  bus  operators  have  remained  un- 
changed. The  industry's  losses  have 
not  been  as  severe  as  those  of  many 
others,  and  there  is  every  reason  to 
hope  that  a  return  to  normal  business 
conditions  will  be  accompanied  by  the 
satisfactory  recovery  and  stabilization  of 
urban  transportation  systems. 

Any  history  of  city  transportation 
would  be  incomplete  without  reference  to 
two  of  the  most  important  and  vital 
factors  affecting  it,  that  is — franchises 
and  fares.  In  the  earliest  horse-car 
days,  municipalities  welcomed  the  ad- 
vent of  a  more  convenient  and  rapid 
means  of  transportation  and  encouraged 
its  promoters.  As  soon  as  the  business 
was  found  to  be  profitable,  restrictions 
began  to  be  placed  on  franchises,  maxi- 
mum fares  were  established,  and  the 
practice  was  begun  of  using  public  car- 
riers as  tax  collectors  by  assessing 
against  them  many  burdens  not  related 
to  their  business.  The  greater  number 
of  franchises  were  for  a  limited  period 
of  years;  fares  were  fixed  at  S  cents, 
independent  of  the  length  of  the  ride, 
with  tickets  at  reduced  rates  in  many  in- 
stances. This  arrangement  was  satis- 
factory as  long  as  the  operating  com- 
panies were  small  and  their  lines  short, 
but  it  became  obsolete  when  the 
introduction  of  electricity  led  to  exten- 
sion of  service  beyond  the  original  city 
limits.  When  franchises  began  to  ex- 
pire or  when  extensions  of  them  were 
needed,  the  subject  became  a  much  more 
important  one,  and  many  conflicts  arose 
in  its  settlement.  As  cities  grew,  capita! 
in  great  quantities  was  required  for 
extending  their  transportation  facilities. 
This  capital  was  not  available  unless 
some  assurance  was  given  that  it  would 
be  safeguarded  and  paid  for.  Munici- 
palities demanded  lower  fares  or  a  share 
in  the  profits. 

One  of  the  first  serious  attempts  to 
stabilize  the  situation  was  the  adoption 
of  the  so-called  service-at-cost  plan  in 
Cleveland  in  1910.  This  plan  provided 
for  close  regulation  by  the  municipality 
of  all  details  of  service  and  expense. 
It  established  machinery  whereby  fares 
would  be  automatically  lowered  or  raised 
to  meet  the  actual  cost  of  furnishing 
the  service,  including  allowances  for 
maintenance,  operation  and  renewals, 
and  a  return  of  6  per  cent  on  an  agreed 


value  of  the  prop- 
erty, a  value  ma- 
terially less  than 
t  h  e  outstanding 
capital  obligation. 
It  permitted  pur- 
chase of  the  prop- 
erty by  the  city  at 
any  time  on  six 
m  o  n  t  h  s'  notice, 
and  laid  down  the 
terms  under  which 
purchase  might  be 
made.  This  e.x- 
periment  was  sat- 
isfactory ;  it  re- 
sulted in  a  much 
improved  service 
to  the  citizens  of 
Cleveland,  and  a 
lower  rate  of  fare 
until     war     costs 

changed  conditions.  The  franchise  was 
extended  in  1919  for  another  25-year 
period.  After  a  few  years,  modifica- 
tions of  the  Cleveland  plan  were  estab- 
lished in  many  other  cities  of  the  coun- 
try, and,  while  not  always  entirely  satis- 
factory, the  service-at-cost  theory  pre- 
sents probably  the  most  satisfactory 
solution  of  the  franchise  problem. 

Among  other  means  of  obtaining  relief 
from  the  difficulties  arising  from  in- 
creased costs  during  and  following  the 
World  War  were  studies  and  experi- 
ments in  changing  the  fare  structure. 
.'\11  street  railways  had  been  operating 
since  their  inception  on  the  simplest 
form  of  fare  structure — the  same  fare 
for  all  service  and  all  lengths  of  line — 
although  fares  varying  in  proportion  to 
the  length  of  ride  had  been  the  rule  in 
other  countries.  Zone-fare  schemes  were 
tried  in  numerous  instances  during  and 
after  the  war,  but  were  generally  un- 
successful because  of  their  unpopularity. 
Suburban  communities  had  been  built 
rp  on  the  basis  of  the  flat  rate  and  ob- 
jected   strenuously    to    having    this    ar- 
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One  of  the  early  oars  used  at  Riclimonil.  The  success  of  this  tii- 
stallation  in  1888  save  great  Impetus  to  the  electriflcatiuo  of 
street    railways 


rangement  disturbed.  Weekly  and  Sun- 
day passes  have  been  tried  with  varying 
success,  and  now  are  becoming  increas- 
ingly popular. 

Schemes  of  the  same  nature  intending 
to  encourage  the  use  of  public  trans- 
portation vehicles  had  been  tried  even 
in  the  '70's  and  '80's.  In  Reading,  an- 
nual tickets  were  sold,  first  at  $12  and 
later  at  $15  and  $25.  Monthly  tickets 
from  $1  to  $1.50,  limited  to  certain 
hours  of  work  days,  were  tried,  as  were 
other  forms  of  cheap  commutation 
tickets.  The  most  interesting  experi- 
ment was  the  sale  of  life  tickets  at  $300 
each  and  $500  bonds  with  interest  pay- 
able in  tickets  to  obtain  sufficient  money 
to  build  an  extension  of  the  horse  car 
line.  This  experiment  was  probably  the 
first  instance  of  the  modern  practice 
of  customer  ownership. 

Reference  has  been  made  to  the  adop- 
tion of  the  gasoline  bus  as  a  transporta- 
tion facility.  While  the  fight  between 
highway  and  rail  transportation  about 
the  middle  of  the  nineteenth  century 
resulted  in  a  decided  victorv  for  rails. 


The  Metropolitan  Elevated  in  Chlcagro  was  the  first  rapid  transit  line  to  adopt  elec- 
tricity. Its  advantages  were  quickly  demonstrated  and  other  lines  were  converted 
to  electric  operation 
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public  transportation  by  horse-dnawn 
vehicles  over  city  streets  continued  in  a 
number  of  instances. 

Probably  the  most  notable  example 
of  long  continued  use  of  buses  is  on 
Fifth  Avenue  in  New  York  City.  The 
laying  of  rails  on  this  famous  thorough- 
fare had  been  prohibited  when  early 
horse  car  lines  were  built  on  Manhattan 
Island,  but  the  need  for  some  form  of 
public  transportation  resulted  in  the 
operation  of  horse-drawn  stages  by  the 
Fifth  Avenue  Transportation  Company 
in  1885.  Experiments  with  gasoline 
and  gas-electric  vehicles  were  begun  a 
few  years  later  but  the  first  successful 
operation  of  motorized  buses  on  Fifth 
Avenue  did  not  come  until  1907  when 
a  number  of  French  chassis  with  Amer- 
ican-made bodies  were  put  in  service. 
The  early  work  of  this  company  had 
much  to  do  with  the  development  of  the 
motor  bus  now  so  extensively  used. 

The  general  use  of  buses  by  electric 
railways  began  about  1920.  In  that 
year  there  were  21  companies  operating 
110  buses  over  35  miles  of  route.  This 
practice  grew  rapidly,  and  five  years 
later  250  companies  were  operating 
4,441  buses  over  12,000  miles  of  route. 
At  the  beginning  of  1931  there  were 
390  electric  railways  operating  13,522 
vehicles  on  26,099  miles  of  route. 
Widely  spread  statements  that  buses  are 
rapidly  Supplanting  electric  roads  is  con- 
troverted by  the  fact  that  only  67  com- 
panies, operating  an  average  of  5i  buses 
each  have  abandoned  all  rail  operations 
and  substituted  buses.  Street  railway 
companies  now  are  generally  such  in 
name  only.  The  companies  and  men 
responsible  for  furnishing  passenger 
transportation  in  our  cities  have  as- 
sumed the  responsibility  of  giving  that 
service  in  whatever  form  the  public 
may  desire. 


Not  only  has  the  gasoline  bus  been 
adopted,  but  in  recent  years  great 
strides  have  been  made  in  the  use  of  the 
trolley  bus.  This  vehicle  was  tried  ex- 
perimentally many  years  ago,  but  only 
within  the  past  three  years  have  vehicles 
been  perfected  which  are  giving  satis- 
factory service.  The  first  company  to 
make  extensive  use  of  the  modern  trolley 
bus  was  the  Utah  Light  &  Traction 
Company,  Salt  Lake  City,  which,  begin- 
ning in  1928,  has  put  a  total  of  26  in 
service.  The  largest  trolley  bus  system 
in  the  country  today  is  operated  by  the 
Chicago  Surface  Lines,  using  114 
vehicles.  The  trolley  bus  will  un- 
doubtedly take  a  very  prominent  place 
in  the  transportation  systems  of  the 
future  as  it  offers,  for  a  certain  character 
of  service,  many  advantages  over  either 
trolley  car  or  gasoline  bus. 

The  industry  has  not  confined  itself 
to  the  use  of  mass  transportation 
vehicles,  but  also  has  adopted  the  taxi- 
cab  in  numerous  instances  for  supple- 
menting other  facilities.  The  operation 
of  taxicabs  by  an  organized  company 
cannot  be  successful  unless  this  service 
is  subject  to  the  same  sort  of  regulation 
applied  to  the  mass  vehicle,  but  the  ideal 
solution  of  the  urban  transportation 
problem  undoubtedly  lies  in  the  unified 
control  of  all  forms  of  public  transporta- 
tion in  each  community  with  responsible 
management  and  under  strict  regulatory 
control. 

The  problems  confronting  mass  trans- 
portation as  an  industry  today  are  many 
and  at  times  seem  almost  insurmount- 
able. The  usefulness  of  reviewing 
failures  and  successes  of  past  years  may 
be  questioned.  Conditions  change; 
methods  and  practices  must  change  with 
them ;  but  the  fundamental  policy  of 
giving  to  the  public  upon  whom  we 
depend  for  our  existence  the  best  avail- 


able form  of  service  at  the  lowest  reason- 
able price  has  remained  unshaken 
throughout  the  industry's  long  and  in- 
teresting history. 

Urban  life  increasingly  requires  the 
movement  of  persons  within  and  without 
the  city's  boundaries.  This  movement 
can  never  be  accomplished  solely  by 
means  of  individual  vehicles.  Mass 
transportation  facilities  are  required  and 
always  will  be,  and  there  is  no  reason 
to  doubt  that  the  successors  of  the  long 
line  of  men  who  have  notably  carried 
on  this  important  business  in  the  past 
will  be  equally  as  successful  in  the 
future.  To  do  so  satisfactorily,  they 
must  be  helped  and  not  hindered.  This 
is  a  public  and  not  a  private  business, 
but  it  is  contrary  to  the  spirit  of  this 
country  that  the  Government  itself  un- 
dertake the  operation  of  any  business 
which  can  be  successfully  carried  on 
by  private  capital  and  under  private 
management. 

On  the  part  of  the  public,  franchise 
questions  must  be  settled  in  a  manner 
fair  to  all  concerned  but  must  be  settled 
positively.  Inequitable  burdens  in  the 
form  of  special  taxes  must  be  removed 
and  the  co-operation  of  regulatory 
authorities  given  to  managements  in 
their  efforts  to  improve  their  financial 
condition  and  the  service  which  they 
render.  On  the  part  of  the  managements 
the  realization  that  this  is  a  changing 
age  and  that  the  public  desires  some- 
thing different  and  better  than  what  it 
has  had  in  the  past  must  be  recognized. 
Important  studies  are  now  in  progress 
for  the  development  of  a  vehicle  which 
will  better  meet  the  public  needs,  of  the 
important  fare  question,  and  of  many 
other  operating  problems.  The  industry 
has  met  serious  situations  throughout  its 
history,  and  will  unquestionably  succeed 
in  overcoming  its  present  difficulties. 


Washington,  D.   C.  in   the  enrl.v  nineti<>.  slxm  iiic  the   unilergroiind   conduit 
system,  which  is   still   used  there  and  ai^o   in   New   York   City 
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FOR  twenty  years  —  ever 
since  the  automobile  began 
to  assume  importance  in  urban 
traffic — the  electric  railway  in- 
dustry has  been  struggling 
through  various  stages  of  re- 
adjustment. There  have  been 
times  when  the  leaders  of  the 
industry  have  been  inclined  to 
waver  in  their  faith  in  the  future  and 
when  the  conviction  was  strong  in  the 
public  mind  that  electric  railways  were 
obsolete,  or  at  least  obsolescent.  The 
industry  has  successfully  survived  the 
"wild  cat"  jitneys  and  the  clamor  which 
hailed  the  motor  bus  as  the  modern 
cure-all  for  local  transportation  ills.  It 
has  weathered  the  storm  of  increasing 
costs  of  operation  and  necessary  fare 
adjustment,  and  it  is  finding  new  means 
of  meeting  competition  which  caters  to 
the  public's  desire  for  comfort  and  speed. 
Now  the  time  seems  to  have  arrived 
when  it  is  possible  to  evaluate  the 
various  elements  which  are  involved 
in  urban  transportation,  and  to  plan  for 
the  future  with  a  considerable  degree 
of  confidence.  We  now  know  the  limi- 
tations of  automotive  traffic,  and  we  are 
at  least  beginning  to  understand  the 
transportation  needs  of  the  modern 
city. 
The  automobile  has  encouraged  people 


The  tremendouK  inrrease  in  the  nnm- 
ber  of  private  automobiles  has  over- 
taxed the  capacity  of  exlstinip  streets 
and  hindered  the  movement  of  mass 
transportation    vehicles 


to  move  about  as  never  before.  Habits, 
customs,  forms  of  entertainment,  and  the 
whole  scheme  of  city  life  have  been 
drastically  altered.  The  new  restlessness 
and  roaming  spirit  have  been  developed 
by  the  freedom  possible  with  widespread 
use  of  automobiles  for  the  amusement 
period  of  the  day.  Of  course,  the 
family  car,  or  one  of  them,  is  also  put 
to  work  on  slight  excuse  as  a  carrier 
to  and  from  work.  The  sense  of  luxury 
or  of  personal  prestige  derived  from 
the  use  of  an  automobile  appeals  to 
many,  and  certainly  has  caused  a  de- 
crease in  the  street  railway  riding  from 
what  otherwise  would  have  resulted  from 
the  growth  of  population.     Yet,  when 


Public  transportation  facilities  are 
absolutely  essential  to  the  oc- 
cupants of  buildingrs  such  as 
this.  If  they  had  to  depend 
upon  private  automobiles  an- 
other structure  of  equal  sixe 
would   be   required  for   graraffinK 


compared  with  the  tremendous 
increase  in  automobile  passenger- 
miles  and  registration,  the  con- 
stancy of  the  street  car  ride  curve 
is  truly  remarkable.  The  auto- 
mobile has  unquestionably  af- 
fected travel  on  the  established 
local  transportation  agencies,  but 
not  to  the  extent  that  is  popu- 
larly believed.  Passenger  automobiles 
in  the  United  States  in  1929  were 
operated  a  total  of  approximately  300,- 
000,000,000  passenger  -  miles  —  many 
times  more  than  the  total  for  all  other 
land  transportation  facilities — but  the 
greater  part  of  this  represented  riding 
which  would  not  have  existed  if  there 
had  been  no  private  automobiles.  It 
was  stimulated  by  the  new  vehicle,  in 
conjunction  with  the  normal  develop- 
ment of  the  country,  advancing  stand- 
ards of  living  and  better  highways. 

Since  1921  motor  vehicle  registration 
in  the  United  States  has  increased  from 
10,464.000  to  approximately  27,000,000. 
In  this  same  ten-year  period,  the  busi- 
ness of  electric  railways  for  the  whole 
country  has  shown  no  increase,  but 
neither  has  it  shown  a  decrease.  Total 
passengers  of  electric  railways  of  the 
United  States  in  1921  numbered  14,593.- 
234,000.  In  1930  they  were  14,- 
600,000,000.      It    is    evident,    therefore, 
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that  the  loss  of  patronage  by  electric 
railways  due  to  increasing  automobile 
ownership  is  not  as  great  as  some  people 
would  have  us  believe. 

The  streets  are  congested  by  parked 
vehicles,  and  vehicles  cruising  to  find 
parking  space  or  left  standing  out  in 
the  second  lane  in  sheer  desperation. 
Movement  is  becoming  slower,  driving 
is  more  annoying  and  the  air  isn't  so 
pleasant  to  breathe.  New  streets  have 
been  built  and  old  ones  widened,  but 
the  costs  are  now  beginning  to  hurt, 
and  the  cities'  bonding  limitations 
aren't  so  far  away.  The  crest  of  the 
wave  is  passing  because  the  surge  has 
overwhelmed  the  facilities  to  the  point 
where  costs  and  difficulties  must  be 
reckoned.     The  terminal  conditions  are 


person  served  to  house  the  automobile 
as  is  needed  for  him  in  oflice  space. 
That  would  mean  one  twenty-story 
garage  building  for  each  twenty-story 
office  building.  Imagine  half  the  ground 
space  used  for  garages  and,  therefore, 
double  the  rent  cost  of  doing  business ! 
Already  the  streets  in  the  apartment 
neighborhoods  are  becoming  choked  with 
cars  that  are  stored  on  the  streets  all 
night.  Some  day  these  must  be  cleared 
not  only  to  restore  freedom  of  move- 
ment on  the  street,  but  because  of  the 
very  tragic  results  that  may  come  from 
a  fire  that  the  firemen  cannot  reach  due 
to  the  parked  cars.  Terminal  conditions 
at  both  ends  of  the  route  are  about  to 
control  the  extravagant  use  of  the  auto- 
mobile.     Consequently,    the   automobile 


Modern  liirge-caparity  car   witk  doors   at    front,   renter   and    rear 
Is  an  efficient  vehicle  for  handling  maftb  transportation 


becoming  strained,  and  yet  only  a  small 
proportion  of  the  people  are  being 
served. 

In  Detroit  only  26.6  per  cent  of  the 
people,  except  pedestrians,  moving  out- 
bound from  the  central  business  dis- 
trict in  the  evening  rush  hour  go  by 
taxicab  and  private  automobile.  In 
Philadelphia  it  is  18.1  per  cent,  in  St. 
Louis  21.0  per  cent,  and  in  Chicago 
11.1  per  cent. 

As  pointed  out  in  the  report  of  the 
Rapid  Transit  Commission  of  the  City 
of  Detroit  for  1930,  the  density  of  traffic 
is  increasing  at  a  greater  rate  than  the 
increase  in  automobile  registrations,  and 
it  is  clear  that  traffic  in  the  central  busi- 
ness district  of  some  large  cities  is 
approaching  the  point  of  saturation. 
Under  present  conditions  of  city  de- 
velopment it  would  be  impossible  to 
carry  by  private  automobiles  all  of  the 
rush-hour  riders,  even  if  all  of  them 
had  automobiles. 

Garages  cannot  be  provided  to  house 
the  cars  that  would  be  needed.  It  takes 
almost  exactly  the  same  floor  space  per 


as  a  factor  in  local  transportation  be- 
comes less  important  as  the  size  of  the 
city  increases. 

In  spite  of  all  the  handicaps  of  opera- 
tion and  difficulties  of  financing  addi- 
tional equipment,  the  rapid  transit  lines 
of  New  York  have  shown  steadily  in- 
creasing patronage.  From  the  year  1923 
to  1930  the  number  of  passengers  on 
the  Interborough  Subway  system  in- 
creased by  42  per  cent.  On  the 
Brooklyn-Manhattan  system  the  num- 
ber increased  approximately  39  per 
cent.  In  Chicago  the  number  of  pas- 
sengers carried  by  the  combined  public 
carriers  increased  constantly  each  year 
up  to  1930,  when  the  business  depres- 
sion began  affecting  traffic.  Careful 
checks  of  the  persons  within  the  central 
business  district  of  Chicago  made  in 
1926,  1928.  and  1929,  show  that,  of 
those  in  the  district  at  one  time,  not 
more  than  7  per  cent  arrived  by  means 
of  automobiles. 

The  automobile  cannot  assume  the 
burden  of  local  transportation,  and  it 
remains  for  the  electric  railway  indus- 


try to  continue  to  carry  it.  For- 
tunately, the  experience  of  the  past  few 
years  and  the  advancement  made  in 
process  of  development  point  the  way 
toward  success  in  this  effort. 

The  electric  railway  operator  knows 
that  the  public  expects  of  him:  (1)  a 
vehicle  which  approaches  as  nearly  as 
possible  in  mass  transportation  the  com- 
fort of  the  automobile;  (2)  increased 
speed;  and  (3)  dependability.  The 
public  wants  equipment  that  is  attrac- 
tive in  appearance  and  quiet  in  opera- 
tion. It  is  very  critical  of  any  lack 
of  efficiency  or  courtesy  on  the  part 
of  operators.  Given  the  right  kind  of 
service,  the  large  majority  of  the  urban 
residents  would  rather  use  a  public 
conveyance  for  business  errands  and  to 
and  from  their  places  of  employment 
than  to  suffer  the  annoyances  of  traffic 
congestion  and  lack  of  parking  facili- 
ties to  which  they  are  subjected  when 
using  private  automobiles. 

To  have  reached  an  understanding  of 
the  demands  of  the  public  and  to  meet 
these  demands  are  quite  different  things. 
An  industry  which  for  more  than  a 
decade  has  had  to  struggle  for  bare 
existence  cannot  be  expected  to  be  in 
the  best  trim  for  rejuvenation  over- 
night. Nevertheless,  great  progress  has 
been  made,  and  is  being  made,  in 
modernizing  service. 

Proper  development  of  franchise  pro- 
visions, efficient  management,  adequate 
street  and  traffic  control  by  municipali- 
ties and  the  encouragement  of  common 
carriers  by  public  regulation  which  per- 
mits a  fair  rate  of  return  are  all  essen- 
tial to  successful  transportation  planning. 
It  is  important  that  there  be  an  under- 
standing on  the  part  of  the  communitj' 
of  the  economics  involved  in  local 
transportation.  The  people  must  realize 
that  facility  of  communication  is  the 
very  basis  of  existence  of  cities,  and 
that  improved  methods  of  general  trans- 
portation are  at  the  root  of  city  growth. 
They  must  recognize  that  the  success 
of  the  city  is  more  dependent  upon  good 
means  of  circulation  than  upon  any 
other  factor  under  its  control. 

They  must  also  be  brought  to  un- 
derstand the  relative  value  of  various 
means  of  transportation.  The  automo- 
tive vehicle  has  been  so  prominently 
before  the  public  and  the  demand  for 
street  space  for  it  has  been  so  great 
that  the  people  ascribe  to  it  a  greater 
importance  in  city  transportation  than 
it  possesses.  For  example,  in  the  re- 
port on  the  economics  of  rapid  transit, 
published  by  the  American  Electric 
Railway  Association,  it  is  shown  that 
the  northwestern  division  of  the  Chi- 
cago Rapid  Transit  Lines  north  of 
Chicago  Avenue  would  cost  to  repro- 
duce approximately  $2,500,000  per  mile. 
A  parallel  boulevard,  100  ft.  wide, 
through  this  same  zone  if  built  now 
would,  in  the  first  5  miles,  cost  approxi- 
mately $4,250,000  per  mile.  The  present 
use  of  the  northwestern  branch  for  the 
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rush  hour  is  about  30,500  persons  in 
the  northbound  direction,  and  its  ulti- 
mate capacity,  if  used  like  the  rapid 
transit  lines  in  New  York  City,  would 
be  substantially  100,000  passengers  per 
hour. 

A  boulevard  100  ft.  wide  used  to  its 
capacity  by  automobiles  could  not  serve 
more  than  4,100  persons  per  hour  in  a 
northbound  direction.  In  other  words, 
it  would  take  seven  and  one-half  boule- 
vards used  by  automobiles  to  give  the 
same  capacity  in  an  outbound  direc- 
tion as  the  present  use  made  of  this  one 
line,  to  say  nothing  of  its  ultimate 
capacity.  To  get  this  capacity  in  boule- 
vards would  cost  approximately  $32,- 
000,000,  and  would  destroy  a  strip  of 
land  for  housing  purposes  700  ft.  wide 
throughout  the  entire  length  of  the  im- 
provement. No  one  argues  that  cities 
should  not  provide  facilities  for  auto- 
mobile traffic,  but  it  is  high  time  that 
some  consideration  be  given  to  the 
relative  expenditure  of  money  on  the 
basis  of  the  total  number  of  persons  to 
be  served. 

In  many  communities  progress  is 
being  made  toward  the  working  out  of 
a  sane  and  sound  plan  for  the  de- 
velopment of  local  transportation.  The 
fact  that  so  much  has  been  accom- 
plished within  the  last  two  or  three 
years  indicates  a  growing  understand- 
ing on  the  part  of  the  public,  and  a 
keener  desire  on  the  part  of  manage- 
ments to  provide  better  service.  A  re- 
cent example  of  this  is  provided  by  the 
city  of  Chicago  where,  within  the  last 
2^  years,  enabling  legislation  has  been 
obtained  from  the  State  General  As- 
sembly, a  comprehensive  plan  for  uni- 
fication and  development  of  all  local 
transportation  facilities  has  been  worked 
out,  and  the  necessary  ordinances  have 
been  enacted  by  the  City  Council  and 
approved  by  the  people  by  a  vote  of 
nearly  six  to  one.  It  is  not  contended 
that  the  ordinance  for  a  comprehensive, 
unified  local  transportation  system  in 
Chicago  is  perfect,  but  it  embodies 
many  principles  of  the  economics  of 
transportation  which  are  today  recog- 
nized as  essential. 

Under  the  ordinance,  which  is  now 
before  the  courts  for  judicial  approval, 
Chicago  will  have  a  unified  local  trans- 
portation system,  comprising,  under  one 
management,  rapid  transit,  surface  and 
bus  lines,  with  transfer  privileges  be- 
tween the  three  classes  of  service.  The 
rapid  transit  lines  will  consist  of  ele- 
vated tracks  and  city-built  subways. 
The  new  company,  which  will  take  over 
the  existing  properties,  will  expend 
$200,000,000  in  the  first  ten-year  period 
on  extensions  and  improvements  of 
rapid  transit  and  surface  service,  and 
the  city  will  expend  approximately 
$100,000,000  on  the  subways,  which  will 
be  equipped  and  operated  by  the  com- 
pany. This  is  more  money  for  improve- 
ments than  the  present  value  of  sur- 
face and  elevated  properties. 


Special  assessments,  based  on  the 
principle  of  requiring  the  property  im- 
mediately benefited  to  pay  part  of  the 
cost  of  the  improvement,  will  be  utilized 
in  financing  the  city-built  subways.  The 
company  will  pay  3  per  cent  of  its  gross 
revenue  into  a  special  city  fund,  which 
can  be  used  only  for  transportation  pur- 
poses. It  will  be  relieved  of  many  of 
the  special  taxes  which  the  present  com- 
panies are  now  required  to  pay. 

Regulation  will  be  by  a  local  transit 
commission,  which  must  allow  a  suffi- 
cient rate  of  fare  to  provide  an  ade- 
quate return  on  the  investment.  The 
property  will  be  operated  under  an  in- 
determinate permit.  This  set-up  will 
enable  the  company  to  provide  not  only 
for  immediate  needs,  but  also  to  work 


and  l)us  lines  are  most  effective  when 
used  as  feeders  to  the  rapid  transit 
lines,  for  short  rides,  local  service,  and 
to  serve  neighborhood  business  com- 
munities. 

These  principles  are  important  in 
planning  any  large  city  service.  Their 
incorporation  in  State  law  and  franchise 
provisions  is  a  long  step  forward. 

In  addition  to  the  progress  made 
recently  in  franchise  planning,  the  elec- 
tric railways  of  the  country  are  begin- 
ning to  achieve  definite  results  in  the 
improvement  of  equipment  to  fit  modern 
conditions.  An  outstanding  example  of 
this  is  the  trolley  bus.  Its  many  advan- 
tages over  both  the  street  car  and  the 
motor  bus  for  certain  kinds  of  service 
are  now  very  generally  recognized.    In 


The  trolley  bus — a  type  of  vehicle  particularly  well  fitted  to  meet  certain  kinds 
of  transportation   demands — is  becoming:  increasingrly   popular 


out  a  sound  financial  policy  suitable  for 
the  development  and  continued  growth 
of  transportation  commensurate  with 
the  needs  of  the  community. 

The  plan  recognizes  these  four  im- 
portant principles : 

1.  That  subways  for  local  transpor- 
tation are,  in  fact,  but  an  additional 
street  for  the  accommodation  of  the 
public,  and,  as  such,  should  be  paid  for 
by  the  city  in  part  by  special  assess- 
ment in  the  same  way  as  streets  are 
built  for  automobiles. 

2.  That  co-ordination  of  all  local 
transportation  service  under  one  man- 
agement is  essential  to  economy  and 
efficiency  in  operation. 

3.  That  equal  opportunity  for  making 
use  of  the  various  transportation  facili- 
ties should  be  afforded,  so  far  as  pos- 
sible, to  all  residents  of  the  community. 

4.  That  rapid  transit  is  essential  for 
long-distance   riding,   and   that    surface 


Chicago,  where  more  than  100  troll-ey 
buses  are  now  in  operation,  this  vehicle 
has  met  with  general  public  favor.  Its 
quietness  of  operation,  its  comfortable 
riding  qualities,  its  comparative  free- 
dom from  equipment  failures  and  the 
absence  of  exhaust  gases  are  among  its 
strong  points.  In  Illinois  the  trolley  bus 
has  been  classified  legally  as  a  street 
car,  thus  saving  the  cost  of  motor 
vehicle  license  fees,  which,  together  with 
the  saving  on  gasoline  taxes,  amounts 
to  a  considerable  sum  saved  annually  as 
compared  with  the  use  of  gasoline  buses. 
This  permits  more  and  better  service 
to  be  given. 

Material  modernization  in  car  equip- 
ment, under  the  leadership  of  the  Elec- 
tric Railway  Presidents'  Conference, 
also  promises  to  contribute  much  to  the 
forward  movement  in  the  improvement 
of  the  electric  railway  industry. 

It  must  be  apparent,  even  to  the  most 
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gloomy  pessimist,  that  the  industry  at 
last  is  emerging  from  the  doldrums  of 
the  post-War  period.  It  is  setting  its 
face  confidently  toward  a  future  which 
holds  promise  of  a  sound  financial  and 
physical  structure,  designed  to  meet  all 
of  the  needs  of  local  transportation 
service. 

What  has  been  said  here  is  applicable 
for  the  most  part  to  electric  railway 
properties  in  the  larger  cities.  The 
circumstances  and  problems  in  smaller 
cities  are  somewhat  dififerent.  There 
the  automobile  has  proved  a  greater 
menace,  and  as  earnings  have  decreased, 
ability  to  provide  proper  service  has 
diminished.  These  smaller  properties 
encountered  difficulties  to  which  the 
larger  properties  are  not  subject.  But 
even  in  smaller  cities  there  are  ample 
indications  of  a  better  understanding 
of  the  problems  and  a  more  hopeful 
prospect  of  their  solution.  Some  prop- 
erties, even  during  the  present  depres- 
sion period,  are  earning  a  good  rate  of 
return  because  of  effective  analysis  and 
solution  of  the  transportation  possibilities. 

In  many  of  these  cities  street  cars 
may  not  be  the  best  units  for  service. 
The  cost  of  paving  construction,  the 
maintenance  of  track  and  the  payments 
of  special  taxes  or  charges  for  the 
privilege  of  operation  create  such  an 
added  burden  in  carrying  charges  that 
the  properties  cannot  be  made  to  pay, 
because  these  costs  are  balanced  against 
too  few  fares  per  mile  of  track.  Yet 
these  cities  must  have  some  kind  of 
public  transportation. 

Smaller  cities  hope  to  grow  larger. 
Even  to  survive,  they  must  have  com- 
forts, conveniences  and  necessities. 
Among  these  are  numbered  adequate 
water  supply,  schools,  industries  with 
good  payrolls,  competent  merchants, 
park  systems  and  public  spirited  citizens 
willing  to  plan  for  the  community's  wel- 
fare. All  of  these  are  useless,  however, 
unless  there  are  also  provided  adequate 
facilities  to  permit  citizens  to  travel 
conveniently  and  economically  between 


homes  and  work — to  schools,  to  shops, 
stores,  offices,  to  amusements  and  on  the 
myriad  errands  of  daily  life.  Can  every 
man.  woman  and  child,  every  office  boy 
or  clerk,  operate  his  own  automobile 
or  beg  a  ride  from  a  neighbor?  Can 
the  streets  or  vacant  lots  store  these 
cars  when  they  have  arrived  at  high- 
school,  at  department  store,  or  at  the 
bank,  A  community  small  enough 
that  its  citizens  may  have  the  alterna- 
tive of  walking  can  perhaps  get  along 
with  the  automobile  as  the  sole  agency 
of  local  transportation.  But  such  a 
small  town  cannot  hope  to  realize  the 
dream  of  most  small  towns — to  grow 
into  a  city.  What  business  could  afford 
to  move  to  such  a  community,  or  if 
there,  could  hope  to  do  more  than  a 
mere  country  store  trade? 

Business  men  and  citizens'  represen- 
tatives must  be  awakened  by  illustra- 
tion and  education  as  to  the  possible 
solutions  appropriate  to  each  city's  prob- 
lems. An  answer  can  be  worked  out 
that  will  give  the  citizens  the  lowest 
costs  of  living  and  most  desirable  city 
growth,  that  will  promote  the  best  pros- 
perity of  the  business  men  and  of  the 
citizens  even  while  permitting  a  satis- 
factory return  on  the  investment  in  the 
transportation  system.  There  is  no  uni- 
form prescription  or  standard  answer 
as  to  the  details  of  a  plan,  but  there  is 
absolute  certainty  that  no  city  can 
afford  to  fail  to  work  out  for  its  own 
welfare  a  satisfactory  way  of  maintain- 
ing some  public  form  of  communication. 

Whether  the  city  is  large  or  small, 
however,  there  are  certain  factors  which 
enter  into  any  successful  planning  for 
the  future  of  transportation.  In  the  first 
place,  the  franchise  must  be  such  as  to 
give  assurance  of  permanency."  It  must 
be  fair  enough  in  its  terms  to  encourage 
investors  to  supply  the  money  that  will 
permit  improvements  which  will  en- 
courage riding.  This,  in  turn,  makes 
progressively  better  transportation  serv- 
ice and  then  encourages  more  people  to 
ride  on  public  carriers.     There  must  be 


incentive  in  the  form  of  opportunity  to 
earn  adequately  on  the  investment  in 
order  to  encourage  efficient  manage- 
ment and  to  assure  a  high  degree  of 
responsibility  on  the  part  of  the  com- 
pany in  managing  its  own  affairs  and 
in  assisting  the  city  in  problems  com- 
mon to  both  the  city  and  the  transpor- 
tation system.  Franchise  provisions 
must  be  such  as  to  remove  unfair  bur- 
dens and  limitations  which  interfere 
with  good  operation.  The  management 
must  have  the  power  to  readjust  its 
lines  and  routes  and  to  expand  its  serv- 
ice. Political  control  of  operation  or 
schedule  requirements  is  inefficient  and 
wasteful  and  should  be  eliminated. 
Traffic  segregation  should  be  encouraged 
by  city  and  company  and  appropriate 
regulations  for  the  use  of  the  streets 
by  all  classes  of  traffic  should  be  worked 
out  on  a  co-operative  basis.  Unfair 
competition  from  independent  bus  sys- 
tems or  flat-rate  taxicab  systems,  which 
cannot  in  themselves  be  profitable,  is 
deadly  to  good  local  transportation  serv- 
ice and  it  certainly  should  not  be 
permitted. 

On  its  part,  the  company  must  main- 
tain a  management  of  such  quality  as  to 
justify  public  faith  in  its  ability  to  pro- 
vide adequate  transportation  and  at  a 
reasonable  fare.  Such  a  management 
will  develop  a  thoroughly  trained  group 
of  men  and  will  keep  its  costs  well  under 
control  by  the  most  efficient  use  of  its 
facilities  and  the  highest  degree  of  skill 
in  planning  and  supervision.  Vision, 
sales  ability  and  a  high  quality  of  leader- 
ship on  the  part  of  the  management  are 
necessary  to  success  in  winning  and 
holding  public  good  will.  The  local 
transportation  industry  is  in  a  state  of 
transition,  and  it  can  look  with  confi- 
dence toward  a  time,  not  far  distant, 
when  it  will  be  fully  re-established  finan- 
cially and  able,  therefore,  to  give  a  supe- 
rior service  to  the  communities  which 
depend  upon  it  for  their  growth,  pros- 
perity, and,  in  fact,  for  their  very  ex- 
istence. 


Typical  Concentrated  Buginess  Center  of  a  Large  Metropolitan  Area 


Although  uutlying:  business  districts  are  deTeloping  rapidly  in  many  cities 
the  congested  central  areas  olTer  an  increasingly  serious  problems  to  trans- 
portation agencies  in  moving  their  vehicles  freely 
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How  the 


Association  Has  Aided 

the  Industry 

By 
J.  N.  SHANNAHAN 

Chairman   Advisory   Council 
American   Electric   Railway   Association 

President 

Omaha  &  Council  Bluffs  Street  Railway 

Omaha,  Neb. 


IN  1882,  a  full  half  century  had  passed 
since  the  first  street  railway  in  the 
country  was  opened  for  service  on  the 
Bowery  in  New  York,  and,  although 
the  industry  did  not  really  begin  to 
expand  until  the  early  '70's,  develop- 
ments came  with  a  rush  during  the  next 
decade,  accompanied  by  tactics  on  the 
part  of  the  promoters  which  were  not 
always  strictly  ethical  according  to 
present-day  standards.  Each  street 
railway,  each  executive,  was  a  law  unto 
himself,  obliged  to  learn  his  own  les- 
sons, to  work  out  his  own  salvation  in 
his  own  independent  way.  Street  rail- 
way managers  were  a  hard  bitten,  highly 
individualistic  crowd.  They  knew  little 
of  one  another,  and  each  guarded  his 
financial  and  administrative  methods  as 
jealously  as  the  guilds  of  the  middle  ages 
preserved  their  trade  secrets.  The 
average  executive's  association  with 
others  of  his  craft,  generally  confined 
to  a  competitor  in  the  same  city,  was 
more  apt  to  be  unfriendly  than  other- 
wise. The  mule,  still  supreme  as  the 
agency  of  motive  power,  often  typified, 
as  well,  the  unyielding,  stubborn  char- 
acter of  the  chief  executive. 

And  yet,  at  this  time  (it  is  still  1882 
that  we  are  talking  about)  the  street 
railway  business  in  the  United  States 
and  Canada  represented  an  investment 
of  $150,000,000,  a  tremendous  sum  in 
those  days.  There  were  3,000  miles  of 
track  and  35,000  employees.  It  is  esti- 
mated that  the  companies  that  year  car- 
ried an  aggregate  of  nearly  1,250,000,000 
passengers.  Urban  transportation  was, 
in  short,  a  major  industry,  even  at  that 
early  period,  but  there  was  no  central 
clearing  house  for  the  consideration  of 
matters  of  common  interest.  And  these 
matters  were  growing  rapidly  in  num- 
ber and  importance. 

Finally,    after    several    abortive    at- 


XN  SUMMONING  the  leaders  of  the  street  railway  industry  to 
meet  at  Boston  for  the  organization  of  the  American  Street 
Railway  Association,  the  following  letter  was  sent  to  all 
companies  in  the  United  States  and  Canada: 

Louisville,  Ky., 
November  8,  1882. 
Dear  Sir: 

Permit  me  to  call  your  attention  to  a  matter  which  has 
for  some  time  been  considered  by  a  number  of  Street- 
Railroad  men,  viz.:  The  formation  of  an  Association  based 
upon  well-established  principles  governing  similar  organi- 
zations, the  object  of  which  shall  be  the  promotion  and 
advancement  of  knowledge,  scientific  and  practical,  in  all 
matters  relating  to  the  construction,  equipment  and  man- 
agement of  street  railways;  the  establishment  and  mainte- 
nance of  a  spirit  of  fraternity  among  the  members  of  the 
Association  by  social  intercourse  and  friendly  interchange 
of  information  and  ideas,  to  the  end  that  the  best  service 
may  be  obtained  at  the  least  possible  cost. 

With  this  object  in  view,  I  have  been  requested  by  a 
number  of  street  railway  officials,  both  in  the  East  and 
West,  to  issue  this  circular,  and  urge  that  your  company 
send  a  representative  to  a  convention  to  be  held  in  the 
City  of  Boston,  on  the  12th  day  of  December,  1882,  for 
the  purpose  of  organizing  and  adopting  a  Constitution 
for  the  government  of  such  an  Association. 

It  is  expected  that  most  of  the  prominent  street  railway 
companies  in  the  United  States  will  be  represented.  Will 
you  be  kind  enough  to  notify  Mr.  J.  E.  Rugg,  Superin- 
tendent, Highland  Street  Railway  Company,  Boston,  Mass., 
at  once  whether  your  Company  will  send  delegates,  in  order 
that  adequate  accommodations  for  the  Convention  may  be 
made  in  advance?  As  soon  as  replies  are  received,  arrange- 
ments will  be  made,  and  you  will  be  notified  of  the  location 
and  the  hour  the  Convention  will  meet. 

Very  respectfully, 
H.  H.  LITTELL, 

Superintendent, 
Louisville  City  Railway  Company. 


tempts,  following  an  exchange  of  letters 
between  a  number  of  the  leading  opera- 
tors, a  call  for  a  meeting  was  sent  out, 
and  a  handful  of  executives  met  in  a 
Boston  hotel  Dec.  12,  1882,  and  organ- 
ized the  American  Street  Railway  Asso- 
ciation. Once  the  ice  was  broken,  dis- 
trust gave  way  to  confidence  under  the 
stimulus  of  personal  acquaintance  and 


contact.  Soon  there  were  forged  close 
bonds  of  common  interest,  and  these 
bonds,  growing  out  of  that  meeting  of 
the  pioneers,  have  continued  without 
break  to  the  present  time. 

At  this  period,  the  business  of  local 
transportation  was  just  beginning  a 
cycle  of  rapid  expansion  and  transition. 
It   was   apparent   to   many   far-sighted 
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operators  that  the  horse  must  go,  but 
there  were  serious  differences  of  opin- 
ion respecting  the  agency  of  power  that 
would  take  its  place.  During  the  first 
decade  of  the  association's  existence 
there  was  a  constant  search  by  individ- 
uals and  groups  for  some  better  means 
of  propulsion.  Every  suggested  pos- 
sibility which  appeared  to  have  any 
merit  was  subjected  to  serious  study  and 
experiment. 

Hence,  from  its  very  inception,  the 
association  found  itself  the  forum  in 
which  matters  of  great  import  to  the 
industry  were  debated  in  all  their  as- 
pects. Delegates  came  to  the  early  con- 
ventions prepared  to  hear  about  the 
successful  experiments  with  cable  lines 
in  San  Francisco  and  elsewhere,  and  to 
discuss  the  relative  merits  of  the  variety 
of  electrification  projects  then  being 
advanced  by  that  brilliant  coterie  of  in- 
ventors which  included  Charles  J.  Van 
Depoele,  E.  M.  Bentley,  Walter  Knight, 
Frank  J.  Sprague  and  Thomas  A. 
Edison. 

Increasing  Importance  and  Scope  of 
THE  Annual  Conventions 

Since  that  pioneer  period,  public 
transportation  and  the  association  which 
represents  it  have  traveled  far  and  fast. 
From  humble  beginnings  in  a  Boston 
hotel  room,  the  association  has  grown 
to  be  an  institution  of  nation-wide  ex- 
tent and  importance.  Its  early  conven- 
tions— which  were  not  always  conven- 
tional— have  developed  into  assemblies 
which  draw  thousands  of  delegates  from 
all  sections  of  the  country.  Its  annual 
exhibit,  which  had  its  beginning  in  1885. 
when  twenty  manufacturers  displayed 
their  wares  in  space  provided  by  the 
Street  Railway  Journal,  has  de- 
veloped into  a  veritable  industry  fair, 
occupying  thousands  of  square  feet  of 
floor  space,  and  representing  an  invest- 
ment of  hundreds  of  thousands  of  dol- 
lars. The  papers  and  proceedings  of  its 
annual  gathering  attract  the  attention 
of  operators,  manufacturers  and  inves- 
tors having  a  wide  variety  of  interests. 

From  early  discussions  regarding  the 
merits  of  blonde  or  brunette  horses, 
their  feeding  habits  and  the  ills  that 
afflicted  them,  the  subjects  considered 
have  broadened  and  ramified  with  the 
years.  As  the  atmosphere  became 
cleared  of  the  suspicion  and  confusion 
that  had  surrounded  the  acquisition  of 
some  early  franchises,  there  came  a  real- 
ization on  the  part  of  managements  of 
the  important  mission  their  industry 
was  destined  to  play  in  the  development 
of  the  cities  which  they  served.  From 
matters  closely  political  in  character  dis- 
cussion turned  more  and  more  toward 
the  engineering  aspects  and  social  im- 
portance of  community  transportation. 

To  the  amazing — and  amusing — ^his- 
tory of  that  decade  in  our  national  an- 
nals which  has  been  so  aptly  character- 
ized as  the  "Gay  Nineties,"  the  street 
railways    contributed    a    colorful    and 


glamorous  chapter.  To  the  railways, 
more  than  to  any  other  single  influence, 
the  development  of  our  urban  centers 
during  that  period  can  be  ascribed. 
Without  them,  growth  would  have  been 
checked  and  expansion  would  have  been 
impossible.  Quite  naturally,  the  re- 
sponsibilities of  transportation  manage- 
ments grew  rapidly  and  were  sometimes 
obscured  by  the  accompanying  enthus- 
iasm and  optimism.  If  these  often  led  to 
acceptance  of  committments  which,  at 
a  later  period  and  under  changed  con- 
ditions, were  to  arise  to  plague  the  trans- 
portation operator,  let  it  be  said  to  his 
credit  rather  than  otherwise.  With 
courage  and  vision  he  accepted  the  mul- 
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tiplicity  of  obligations  imposed  upon 
him,  little  knowing  that  in  many  cases 
destiny  was  awaiting  around  the  corner 
armed  with  a  club. 

During  most  of  this  period,  the  Street 
Railway  Association  and  its  various 
committees  carried  on  in  a  more  or  less 
perfunctory  manner.  There  was  no  paid 
secretary  and  no  permanent  headquar- 
ters organization  worthy  of  a  name 
until  1904,  but  a  considerable  corre- 
spondence relating  to  various  problems 
of  interest  had  been  carried  on  in  the 
name  of  the  association  over  a  long 
period  of  years.  Officers  of  the  associa- 
tion made  appearances  from  time  to 
time  before  legislative  bodies,  and  con- 
siderable effort  in  behalf  of  the  industry 
was  exerted  in  local  and  national  affairs. 

For  nearly  a  quarter  century  the 
original  name,  American  Street  Rail- 
way Association,  served  its  purpose 
well.  Inclusion  of  many  interurban  rail- 
ways in  the  organization  made  it  seem 
desirable  to  adopt  a  name  of  broader 
scope.    Accordingly  at  the  1905  conven- 


tion the  name  was  changed  to  American 
Street  and  Interurban  Railway  Associa- 
tion. Later  it  was  decided  to  get  rid 
of  this  rather  cumbersome  title,  and  at 
the  1910  convention  the  organization 
became  the  American  Electric  Railway 
Association,  by  which  name  it  has  been 
known  for  the  past  21  years. 

As  the  business  expanded  and  became 
departmentalized,  it  led  to  the  develop- 
ment of  specialists  who  felt  the  need  for 
the  consideration  of  their  own  common 
problems.  As  the  association  did  not  pro- 
vide an  agency  for  this  purpose,  the  vari- 
ous affiliated  organizations  came  into  be- 
ing. The  accountants  organized  at  Cleve- 
land in  1897,  to  be  followed  by  the  engi- 
neers in  1903,  the  claim  agents  in  1904 
and  the  transportation  and  traffic  men 
in  1908.  At  the  Saratoga  convention 
in  1903,  the  manufacturers,  who  had 
been  closely  associated  with  the  parent 
body  since  its  earliest  organization, 
effected  an  organization  of  their  own 
for  the  purpose  of  handling  the  annual 
exhibit,  which  had  assumed  important 
proportions. 

During  the  midyear  meeting  held  in 
Chicago  in  1916  the  constitution  and 
bylaws  of  the  association  were  amended 
so  as  to  open  up  the  membership  to 
manufacturer  companies.  At  the  1919 
convention  a  final  readjustment  in  the 
relationship  between  the  railways  and 
the  manufacturers  was  effected  by  an 
arrangement  providing  for  representa- 
tion of  the  manufacturers  on  the  Execu- 
tive Committee.  Since  that  date,  they 
have  worked  with  operators  with  a 
splendid  singleness  of  purpose.  Both  on 
the  Executive  Committee  and  on  the 
various  committees  of  die  affiliated  asso- 
ciations, the  manufacturer  members  have 
rendered  faithful  and  valuable  service. 
Their  advice  and  co-operation  has  un- 
doubtedly added  much  to  the  weight  of 
the  reports  which  have  been  rendered 
on  various  matters  connected  with  engi- 
neering and  operation. 

The    Association    Has    Guided    the 
Industry's  Development 

From  its  inception,  an  important  func- 
tion of  the  association  has  been  to  ac- 
quire knowledge  relating  to  the  con- 
struction, equipment,  management  and 
operation  of  electric  railways,  and  to 
disseminate  that  information  among  its 
members.  Its  purposes  have  been  to  im- 
prove practices  in  all  departments  of 
electric  railway  affairs,  to  establish  and 
maintain  a  spirit  of  co-operation  among 
its  members,  and  to  encourage  friendly 
relations  between  electric  railways  and 
the  public.  The  manner  in  which  it  has 
carried  out  these  obligations  is  revealed 
by  a  review  of  the  proceedings  of  the 
association  covering  the  entire  period  of 
its  existence.  In  the  course  of  events, 
it  has  closely  followed,  and  to  no  small 
extent  influenced,  many  phases  of  the 
development  of  public  transportation, 
including  physical  design,  operating 
methods,  economics  and  policies  affect- 
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ing  its  relations  with  the  public  and  with 
its  employees. 

In  1911,  under  the  direction  of  one  of 
its  committees,  there  was  inaugurated 
the  study  of  electric  railway  fares  and 
the  items  entering  into  the  expense  of 
operation.  This  study  culminated  in  the 
publication  of  "The  Cost  of  Urban 
Transportation  Service,"  the  most  com- 
plete and  comprehensive  study  of  the 
subject  ever  undertaken.  Other  studies 
carried  on  under  the  direction  of  the 
association  have  included  such  subjects 
as  valuation,  financing,  franchises, 
workmen's  compensation  laws,  and  gov- 
ernmental and  municipal  regulation  and 
control. 

The  Fare  Research  Bureau,  which 
began  its  existence  in  May,  1914,  per- 
formed a  work  of  great  value  in  defining 
and  outlining  fixed  and  variable  cost 
factors,  the  trend  of  operating  costs  and 
the  cost  of  rush-hour  service.  The 
bureau  also  investigated  the  experience 
of  Cleveland  and  Toledo  with  limited- 
term  franchises.  In  November,  1914, 
the  association  drafted  and  adopted  a 
broad  code  of  principles,  defining  in 
clear-cut  terms  the  position  of  the  indus- 
try upon  many  of  the  disputed  problems 
of  the  day. 

When  the  jitney  made  its  appearance 
and  began  seriously  to  undermine  the 
financial  stability  of  many  street  rail- 
ways, a  special  committee  was  appointed 
to  consider  and  make  recommendations 
to  the  various  companies  as  to  the  man- 
ner in  which  this  menace  could  be  best 
combated.  Within  a  surprisingly  short 
time  a  report  was  prepared  embodying 
an  extensive  and  close  study  of  the  situa- 
tion, accompanied  by  a  statistical  and 
technical  study  prepared  by  the  Bureau 
of  Fare  Research. 

In  August,  1916,  when  the  Adamson 
Bill,  calling  for  an  eight-hour  day  for 
interstate  carriers,  was  jammed  through 
Congress,  the  electric  railways,  which, 
under  the  first  draft  of  the  bill,  were 
included  within  its  scope,  were  specifi- 
cally exempted  through  the  prompt  in- 
tercession of  the  then  president  of  the 
association,  assisted  by  the  chairman  of 
the  Committee  on  Federal  Relations. 

Associ.^TioN  Helps  in  War 

Promptly  at  the  outbreak  of  the  World 
War  the  president  of  the  association 
pledged  to  President  Wilson  the  patriotic 
support  of  the  electric  railways  in  the 
furtherance  of  any  measures  which 
should  be  deemed  necessary  in  the  con- 
duct of  national  defense.  A  committee 
was  appointed  to  co-operate  with  the 
Council  for  National  Defense,  and  a 
succession  of  bulletins  was  issued  from 
association  headquarters  in  support  of 
such  measures  as  fuel  saving,  increasing 
crop  production,  liberty  loans,  and  the 
protection  of  national  property  at 
strategic  points. 

Later,  in  November,  1917,  there  was 
organized    under    the    auspices    of    the 


association,  a  War  Board  for  the  pur- 
pose of  co-ordinating  the  facilities  of 
the  electric  railways  of  the  country  and 
to  place  them  more  effectively  at  the 
command  of  the  government  and  of  in- 
dustry. Meetings  of  the  board  were 
held  at  frequent  intervals  during  the 
period  of  the  conflict,  and  questions 
having  to  do  with  taxation,  labor  diffi- 
culties, necessary  financing  of  construc- 
tion, etc.,  were  settled  with  the  minimum 
of  delay.  Space  is  lacking  wherein 
to  tell  in  detail  of  the  accomplishments 
of  the  board.  It  should  suffice  to  say 
that  its  efforts  and  accomplishments 
were  such  as  to  warrant  the  commenda- 
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tion  of  the  War  Department.  The 
efforts  put  forth  during  this  period 
served  as  nothing  else  could  to  national- 
ize the  industry.  Confusion  of  counsel 
was  eliminated.  Unity  of  purpose  was 
accomplished. 

In  the  difficult  days  of  reconstruction 
following  the  War,  the  association  and 
its  various  committees  took  an  active 
part  in  stabilizing  the  industry  in  the 
face  of  unsettled  conditions.  The  War 
Board  became  the  Committee  on  Read- 
justment. As  the  result  of  high  price 
levels  and  disturbed  labor  conditions, 
and  of  the  failure  of  the  prevailing 
S-cent  fare  in  many  cases  to  provide 
necessary  revenues  and  maintain  the 
properties,  the  electric  railways  found 
themselves  in  a  critical  situation.  To  a 
large  extent  credit  was  lacking,  and  in 
many  localities  the  companies  were  not 
properly  performing  their  functions. 
The  5-cent  fare,  it  is  true,  had  begun  to 
give  way  rapidly  by  the  time  the  War 
was  over,  but  other  spectres,  had,  in 
the  meantime,  arisen  to  plague  the  rail- 
ways. When,  in  June,  1919,  President 
Wilson  appointed  the  Federal  Electric 


Railway  Commission  to  investigate  the 
affairs  of  the  transportation  companies, 
the  association's  Executive  Committee 
appointed  a  committee  of  100  men, 
selected  from  the  leading  executives  of 
the  industry,  to  co-operate  with  the  com- 
mission in  presenting  the  position  of  the 
electric  railways. 

Hearings  continued  before  the  com- 
mission for  months,  and  out  of  them 
were  developed  and  disseminated  many 
of  the  principles  which  constitute  the 
fundamentals  of  sound  community  policy 
with  respect  to  local  transportation  at 
the  present  day.  Under  this  category 
may  be  included  the  inauguration  of  the 
movement  for  the  elimination  of  special 
taxes  for  sprinkling  and  paving.  To 
the  work  of  this  committee  can  also  be 
traced  the  beginnings  of  adequate  regu- 
lation of  jitneys  and  other  motor  com- 
petition, and  the  earliest  efforts  toward 
the  financing  of  e.xtensions  into  new 
territory  by  the  property  thus  benefited. 
From  this  period,  too,  and  out  of  the 
post-War  emergencies  can  be  said  to 
date  the  first  comprehensive  efforts  to- 
ward the  establishment  of  better  public 
relations  through  publicity  and  adver- 
tising, in  all  of  which  the  association 
took  an  active  part. 

Up  to  the  filing  of  the  commission's 
report,  the  electric  railway  industry,  in 
theory  at  least,  had  been  conducted  upon 
the  principle  that  the  parties  interested 
were  the  municipalities  on  the  one  hand 
and  the  companies  upon  the  other,  and 
that  their  interests  were  of  necessity 
hostile.  As  the  outgrowth  of  the  com- 
mission's findings  it  became  apparent,  as 
never  before,  that  the  public  at  large 
had  a  real  stake  at  issue,  and  that  the 
interests  of  the  public,  the  municipali- 
ties and  the  railways  were  closely  inter- 
woven and  dependent  one  upon  the 
other. 

Committees    Have    Been    Active    in 
Studying  Many  Problems 

The  association  early  learned  the 
value  of  doing  much  of  its  work  through 
the  agency  of  committees.  They  may 
be  said  to  constitute  the  very  basis  of 
the  association's  usefulness.  Upon  the 
personnel  of  its  committees  and  upon 
the  diligence  with  which  they  pursue 
the  problems  assigned  to  them  depends 
in  large  measure  the  success  or  failure 
of  the  organization.  And  in  this  respect 
they  have  not  failed.  In  their  member- 
ship, these  committees  have  represented 
over  the  years  the  highest  business  and 
professional  ability  to  be  found  in  the 
special  fields  of  inquiry  undertaken. 
Carefully  and  painstakingly  prepared 
with  the  assistance  of  the  association 
staff,  their  reports  rank  among  the  best 
management  and  technical  publications 
produced  by  any  branch  of  technology 
or  industry.  Sound,  practical  advice 
and  suggestions  have  in  this  manner 
been  made  available. 

No  single  electric  railway  could  hope 
to   make    such    complete   investigations 
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into  a  variety  of  subjects  as  the  com- 
mittee reports  afford.  The  cost  would 
be  prohibitive  and  the  information  would 
be  most  difficult  to  obtain.  The  prob- 
lems of  so  important  an  industry  will 
always  require  study  and  thought,  and 
it  is  highly  essential  that  those  who  are 
to  solve  them  have  at  their  disposal  the 
very  fullest  and  detailed  information  that 
can  be  made  available.  As  an  agency 
for  supplying  this  information,  the  asso- 
ciation has  proved  itself  to  be  particu- 
larly well  fitted. 

The  Engineering  Association,  or- 
ganized in  1903,  has  as  one  of  its  objec- 
tives   the   promotion   of   uniformity   of 


others,  had  first  voiced  the  need  of  this 
program  of  research,  gave  a  great  deal 
of  time  and  thought  to  the  selection  of 
the  chief  engineer.  The  man  chosen 
was  Prof.  C.  F.  Hirshfeld,  of  Detroit. 
He  had,  it  seemed,  pre-eminent  qualifi- 
cations for  the  post,  and  has  the  full 
confidence  of  all  those  who  are  asso- 
ciated in  the  movement. 

Through  all  the  years  of  its  develop- 
ment, the  policies  of  the  association  have 
been  wisely  planned  and  efficiently  car- 
ried   out.      But    however    valuable    its 
work   may   have    been   in   the   past,   it 
cannot  rest  upon   laurels  already  won. 
In  order  to  endure  it  must  continue  to 
be   alert   to   changing   trends,   new   re- 
sponsibilities and  the  needs  of  the  future. 
To  function  best  it  must  have  the  ac- 
tive interest  and  co-operation  of  its  mem- 
ber companies  and  their  executives.     It 
thoritative   voice   to    its   views   on   the    provides  all  the  machinery  needed  for  in- 
problems  that  confront  it.  dividual   companies   to   help   themselves 

There    is    another    important   matter    on  common  problems.     But  unless  this 


which  is  liable  to  have  a  most  vital 
bearing  on  the  future  of  the  local  trans- 
portation business.  Believing,  as  one 
must  in  these  days,  that  the  industry  or 
business  which  does  not  inaugurate  and 
carry  on  active  research  work  is  des- 
tined to  be  relegated  far  to  the  rear,  the 
officers  of  the  association  undertook  to 


machinery  is  fully  utilized,  it  operates  at 
only  partial  efficiency.  As  time  goes 
on,  the  association  serves  to  knit  the 
industry  closer  together.  This  group 
consciousness  may  be  made  almost 
irresistible  if  wisely  guided  and  directed. 
It  is  through  increased  collective  action 
that  we  may  expect  to  master  the  many 


develop  a  program  of  intensive  research    baffling  problems  which  continue  to  beset 


us,  but  which  in  large  measure  differ 
only  in  details  as  they  are  encountered 
on  individual  properties. 

Many  conditions  affecting  our  indus- 
try are  national  in  scope.  They  must 
be  met  in  a  national  way,  with  every 
company    closely   united   in    the   work. 


and  to  devise  ways  and  means  of  financ- 
ing the  cost.  It  seemed  to  these  men 
that  this  program  should  not  be  directed 
nor  carried  on  by  the  association,  as 
practice — that  is  to  say,  of  standardiza-  such,  but  by  a  separate  organization, 
tion.  This  objective  is  kept  constantly  There  was,  therefore,  created  for  the 
before  its  committees  and  usually  con-  purpose,  what  is  known  as  the  Electric 
stitutes  an  important  part  of  their  work  Railway  Presidents'  Conference  Com-  The  wisdom  and  experience  of  the  best 
each  year.  As  an  outgrowth  of  this  mittee.  The  cost  of  the  work  was  men  in  the  industry,  in  the  future  as  in 
phase  of  the  association's  work,  there  underwritten  by  a  group  of  operating  the  past,  are  needed  to  establish  and 
has   been   developed   over  a   period   of    and  manufacturing  companies.  promulgate  the  principles  upon  which 

years  the  Engineering  Manual,  a  hand-  This  having  been  accomplished,  the  the  industry  is  to  proceed.  There  is  a 
book  of  standards,  recommendations  and  Conference  Committee  soon  realized  that  constantly  increasing  need  of  spokes- 
miscellaneous  practices,  which  has  be-  the  successful  outcome  of  their  project  men  removed  from  local  prejudices,  free 
come  a  reference  volume  of  great  value,  depended  upon  the  man  who  was  chosen  from  local  animosities  and  able  to  speak 
The  standard  classification  of  accounts  to  have  responsible  charge  of  the  re-  with  authority.  No  single  company  can 
as  laid  down  by  the  Interstate  Com-  search  work.  The  chairman  of  the  provide  this;  no  sectional  group  can  do 
merce  Commission  for  the  guidance  of  Presidents'  Conference  Committee,  Dr.  this.  The  association  alone  can  properly 
electric  railways  is  today  the  basis  of  Thomas  Conway,  Jr.,  who,  with  several  fulfill  this  very  necessary  function, 
all  correct  electric  railway  accounting. 
And  the  standard  classification,  in  its 
present  form,  was  made  possible  through 
the  unselfish  and  untiring  efforts  of  the 
American  Electric  Railway  Account- 
ants' Association. 

In  1925  there  was  created  what  came 
to  be  known  as  the  Advisory  Council, 
composed,  in  the  main,  of  the  principal 
company  executives  and  representatives 
of  the  large  owners.  This  was  done  to 
interest  these  men  directly  in  the  admin- 
istration and  functioning  of  the  associa- 
tion, and  to  secure  their  active  co-oper- 
ation in  formulating  its  policies.  The 
council,  in  common  with  the  Executive 
Committee,  functions  through  the  man- 
aging director  of  the  association.  In 
this  way,  there  is  one  man  clothed  with 
the  necessary  authority  to  speak  for  the 

association    and    its    membership.       Only        j.-rom    the    first    showing    of    street    railway    prodnctg    in    18»5,    tlic    annual    exhibit    has 
in  this  way   can   this   industry   give  au-  developed  into  a  tremendous  and  spectacular  display  of  transportation  equipment 
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Some  Important  Dates  in  the 
Industry's  History 


1832 — First  American  street  car  line,  on 
the  Bowery,  New  York  City. 

1833 — Henry  invented  his  "electric  en- 
gine." 

1835 — Davenport  made  several  motor  car 
models,  using  batteries.  Fundamental 
idea  of  motor  for  propulsion  patented 
in  1837. 

1838 — Davidson  exhibited  electric  loco- 
motive with  batteries  at  Aberdeen. 

1840 — Pinkus  granted  first  patent  for  an 
electric  railway. 

1847 — Lilley  and  Colton  developed  model 
locomotive  using  rails  for  conducting 
current  from  stationary   battery. 

1847 — Farmer  developed  first  electric 
locomotive  in  America  at  Dover,  N.  H. 

1850 — Hall  exhibited  an  electric  motor 
car  at  the  Mechanics'  Fair,  Boston. 

1851,  April  29 — Page  operated  battery 
car  train  between  Washington  and 
Bladensburg,  5  miles,  at  19  m.p.h. 

1859,  May  10 — Beers  patented  a  IJ-in. 
rail  to  be  laid  on  wooden  stringers. 

1861 — Siemens  invented  dynamo. 

1863 — London  Underground  opened  first 
subway  in  world,  using  steam. 

1867 — Pacinotti  discovered  the  reversi- 
bility of  the  dynamo. 

1868,  June — Harvey  tried  cable  drive 
locomotive  on  J-mile  elevated  line  in 
New  York  City,  the  first  elevated  in 
America. 

1871,  April  20 — Steam  dummy  and  three 
cars  used  on  Ninth  Avenue  Elevated 
in  New  York  City,  the  first  commer- 
cial rapid  transit  line  in  America. 

1873 — Van  Depoele  exhibited  a  motor 
for  tractive  purposes. 

1873,  August — First  street  cable  line  put 
in  operation  in  San  Francisco. 

1875 — Green,  of  Kalamazoo,  made  first 
use  of  an  overhead  trolley. 

1877— First  girder  rail  rolled  by  Cambria 
Iron  Company,  at  Johnstown,  Pa. 

1879 — Siemens  and  Halske,  at  the  Berlin 
Industrial  Exhibition,  propelled  a 
miniature  locomotive  and  three  cars 
with  power  from  a  dynamo. 

1880 — Edison  ran  small  locomotive  at 
Menlo  Park,  N.  J.,  using  power  from 
a  dynamo  and  a  third  rail. 

1881 — Field  ran  a  large  motor  car  at 
Stockbridge,  Mass.,  using  a  dynamo,  a 
wire  in  a  conduit  and  a  rail  return. 

1881 — Daft  conducted  early  experiments. 

1881  —  Hopkinson  proposed  series- 
parallel  control. 

1881 — Siemens  and  Halske  started  first 
commercial  electric  railway  in  world 
at   Lichterfelde  with  two  cars. 

1882— Van  Depoele  installed  system  at 
Chicago,  current  conveyed  by  wire. 

1882,  Dec.  12 — American  Street  Railway 
Association,  now  the  American  Elec- 
tric Railway  Association,  organized  at 
Boston. 


1883 — Edison,  Field,  Mailloux  and  Rea 
operated  a  3-ton  locomotive,  "The 
Judge,"  with  third  rail  at  the  Chicago 
Railway  Exposition. 

1883 — Van  Depoele  ran  car  at  Industrial 
Exposition  in  Chicago,  using  an  over- 
head and  over-running  trolley  wheel. 

1883,  November — Daft  operated  2-ton 
locomotive,  "Ampere,"  on  12-miIe  line 
of  Saratoga  &  Mt.  McGregor  R.R. 

1884,  July  27— Bentley  and  Knight 
opened  first  commercial  electric  rail- 
way in  America  at  Cleveland,  using 
underground  conduit  system. 

1884 — Van  Depoele  operated  train  at 
Exposition  in  Toronto,  using  under- 
ground conduit. 

1884,  November — First  issue  of  Street 
Railway  Journal  appeared,  the  out- 
growth of  a  street  railway  department 
in  the  Journal  of  Railway  Appliances. 

1885,  August — Daft  opened  commercial 
line  between  Baltimore  and  Hampden, 
using  a  third  rail  with  wheel  for  con- 
tact and  later  overhead. 

1885 — Henry  built  electric  railway  at 
Kansas  City,  with  two  overhead  wires 
and  over-running   trolley  wheels. 

1885,  Aug.  26 — Daft  locomotive,  "Benja- 
min Franklin,"  on  Ninth  Avenue  Ele- 
vated, New  York  City,  marked  first 
use  of  electricity  on  an  elevated  line. 

1885,  Oct.  21-23— First  Convention  Ex- 
hibit, at  St.  Louis,  sponsored  by  Street 
Railway  Journal,  twenty  exhibitors. 

1886,  November — Montgomery,  Ala., 
with  Van  Depoele  system,  was  first 
city  in  world  where  street  railways 
were  run  entirely  by  electricity. 

1888,  February — Sprague  system  at 
Richmond  with  40  cars  was  largest  in- 
stallation to  date  and  embodied  ad- 
vanced designs. 

1888 — First  commercial  freight  locomo- 
tive built  for  service  in  Ansonia  and 
Derby,  Conn. 

1890— Minneapolis -St.  Paul  line  of  9 
miles  first  permanent  interurban. 

1890 — Westinghouse  Electric  &  Manu- 
facturing Company  entered  the  electric 
railway  field. 

1892,  April — General  Electric  Company 
formed  as  consolidation  of  Thomson- 
Houston,  Edison  General  Electric,  the 
Sprague  and  other  companies. 

1893 — General  Electric  exhibited  a  30- 
ton  freight  locomotive  at  the  Chicago 
World's  Fair. 

1893,  April  20— Elevated  Intramural 
Railway  at  World's  Fair,  Chicago, 
opened,  using  motor  cars  and  trailers. 

1895 — First  heavy  interurban  line,  from 
Cleveland  to  Akron,  25  miles. 

1895 — Synchronous  converter  first  used 
in  railway  work,  Lowell  &  Suburban 
Railway. 


1895,  May  17 — First  permanent  all-elec- 
tric elevated  in  America  opened,  the 
Metropolitan  West  Side  in  Chicago. 

1895,  June  30 — New  Haven  started  com- 
mercial service  on  its  electrified  Nan- 
tasket  Beach  line. 

1895,  Aug.  4 — Baltimore  &  Ohio  started 
regular  freight  operation  through  elec- 
trified tunnel  in  Baltimore,  after  a 
month  or  more  of  trial. 

1897,  March  23— Street  Railway  Ac- 
countants' Association  of  America 
organized  at  Cleveland. 

1897,  September — First  subway  in  Amer- 
ica opened  at  Boston,  for  surface  cars. 

1898 — -Multiple-unit  control  first  used, 
South   Side   Elevated,  Chicago. 

1899 — Siemens  and  Halske  introduced 
first   trolley   bus    in   world   at    Berlin. 

1899 — First  underground  rapid  transit 
line  in  America  opened  at  Boston, 
using  multiple-unit  trains. 

1901 — First  American  trolley  bus  demon- 
strated by  Eastern  Trackless  Trolley 
Company,  of  Boston. 

1903,  Feb.  16 — American  Railway  Me- 
chanical and  Electrical  Association, 
organized  at  Cleveland. 

1904,  April — Imperial  Transit  Company 
operated  gasoline  motor  bus  line  in 
St.  Louis. 

1904,  Oct.  12— Street  Railway  Claim 
Agents'  Association  of  America  organ- 
ized at  St.  Louis. 

1905 — First  electrified  suburban  service 
inaugurated  by  Long  Island  Railroad. 

1905 — Interpole  railway  motor  intro- 
duced. 

1905,  August  —  Interurban  bus  line 
opened  from  Springfield  to  James- 
town, Ohio,  22  miles,  by  electric  rail- 
way builders,  three  Oldsmobile  buses. 

1905,  Sept.  27 — Name  of  association 
changed  to  the  American  Street  and 
Interurban   Railway  Association. 

1905,  October— Fifth  Avenue  Coach 
Company,  New  York,  ran  first  gaso- 
line-electric bus. 

1906,  April  27 — American  Street  and  In- 
terurban Manufacturers  Association 
organized. 

1907,  August— Fifth  Avenue  Coach  Com- 
pany placed  fifteen  gasoline  buses  in 
service,  the  first  large  motor  bus  line. 

1908 — New  Haven  Railroad  electrified 
with  single-phase,  11,000  volts. 

1908,  Jan.  30— American  Street  and  In- 
terurban Transportation  Association, 
organized  at  New  York  City. 

1908,  June — Street  Railway  Journal 
purchased  Electric  Railway  Revieiv  and 
formed   Electric  Railway  Journal. 

1910,  Sept.  11 — First  commercial  trolley 
bus  system  in  America  started  in 
Laurel  Canyon,  near  Los  Angeles. 

1910,  Oct.  10 — Name  of  association 
changed  to  the  American  Electric  Rail- 
way Association. 

1914 — Mercury  arc  rectifier  tried  for 
railway  service  by  Pennsylvania  R.R. 

1914,  July  1 — First  jitney  appeared  in 
Los  Angeles. 

1916,  Nov.  1 — Birney  safety  cars  for 
one-man  operation  in  Fort  Worth. 
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The  Olfl  and  the  New 


One  of  the  original  tonr-wbeel  cars 
which  were  operated  on  the  Sprasue 
system  at  Richmond  in  1888,  and  one 
of  the  roomy,  attractiTe  cars  placed  in 
service  in  Baltimore  in   1930 


1  HK  comfortable  Interior  of  a  modern  car 
with  individual  leather-upltolstered  seats, 
dome  lights  and  attractive  floorinK  presents 
a  striking  contract  to  the  old  "luxurious 
interior'*  with  carpet-covered  bendies.  oil 
lamps    and   straw-littered    floor 
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Car  Design 

Reflects  Steadily  Rising  Standards  of  Service 


By 
JOHN  A.  MILLER 

Editor 
Electric  Railway  Journal 


Omnibus-type  hor§e  car   with   entran<-e 
at  center  of  rear  end 


>IuU'-dra\vn  street  ciir  with 
end  platforms 
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At   left — early 
single-track 
electric    car 


At  riglit — A  modern 
8ini;le-truclv  cur 
with  front  en- 
trance and  auto- 
matic    rear     exit 
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Improved  type 
of  single-track 
ear  with  partly 
inclosed  plat- 
forms 


Tlie  B  i  r  n  e  y 
car,  w  ii  i  c  h 
came  into 
I  widespread  use 
about   1916 


WHEN  public  transportation  ve- 
hicles were  first  introduced  in 
England  late  in  the  seventeenth  century, 
they  were  denounced  as  a  pernicious 
evil.  Before  then  a  person  who  owned 
no  private  conveyance  had  been  accus- 
tomed to  walk  or  ride  a  horse  from  place 
to  place.  This  condition  was  generally 
accepted  as  being  entirely  fitting  and 
proper.  When  public  coach  service  be- 
gan,  one   critic   expressed   the   opinion 


that  "Those  who  travel  in  the  coaches 
contract  an  idle  habit  of  body ;  become 
weary  and  listless  when  they  have  rode 
a  few  miles,  and  are  then  unable  to 
travel  on  horseback  and  not  able  to 
endure  frost,  snow  or  rain,  or  to  lodge 
in  the  fields."  Considering  the  crudeness 
of  the  early  coaches,  which  had  no 
springs  and  few  cushions,  this  fear  of 
the  enervating  effect  of  their  luxury 
seems  to  have  been  somewhat  exagger- 


ated. But  crude  though  these  early 
coaches  were,  they  represented  the  first 
step  in  the  development  of  the  commo- 
dious and  comfortable  public  transporta- 
tion vehicles  being  operated  today  over 
thousands  of  miles  of  railways  and 
highways. 

Coach  service  between  towns  began 
long  before  it  was  thought  necessary  to 
have  local  service  within  the  limits  of 
any  single  city.     Thus  the  earliest  ve- 
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was  added 
of   the   car 


Old-style  double- 
trnek  car  with  open 
platforms 


Double-trnck  car 
with  partly  In- 
closed    platforms 


hides  were  designed  for  compar- 
atively long  hauls.  Accommoda- 
tions were  provided  for  only  a 
small  number  of  passengers,  sel- 
dom more  than  ten.  Seats  were 
transverse,  some  facing  forwards 
and  some  backwards.  Entrance 
and  exit  were  by  means  of  a 
small  door  in  the  center  of  the 
side.  The  driver  was  seated  on 
the  roof  at  the  front  end.  Some- 
times there  were  seats  for  pas- 
sengers, too,  on  the  roof. 

When  coaches  were  intro- 
duced in  local  service  it  was 
found  necessary  to  increase  the 
seating  capacity  and  to  provide 
more  convenient  facilities  for 
passenger  ingress  and  egress. 
To  meet  these  needs  a  vehicle 
was  developed  with  seats  placed 
longitudinally  and  the  door  loca- 
ted in  the  center  of  the  rear  end. 
The  position  of  the  driver  remained  the 
same.  Passengers  paid  fare  by  passing 
their  money  through  a  small  aperture 
alongside  the  driver's  seat.  Most  of  the 
horse-drawn  omnibuses  in  city  service 
before  the  beginning  of  the  era  of  street 
railways  were  of  this  type. 

The  design  of  the  first  street  railwav 
car  in  the  United  States,  the  "John 
Mason,"  operated  on  the  New  York  & 
Harlem  Railroad,  followed  the  older 
omnibus  design  with  side  doors,  but  this 
style  was  soon  abandoned  in  favor  of 
the  rear  door.     In  general,  the  earliest 


street    cars    were    nothing    more 
than  omnibus  bodies  mounted  on 
flianged    cast-iron    wheels.       The 
greater   ease  of  hauling  vehicles 
on     metal     rails,     however,     en- 
couraged the  adoption  of  larger 
car    bodies.      An    open    platform 
at  one  or  both   ends 
body.      The   driver's 
position      was 
changed    from    the 
roof    to    the    plat- 
form.      On    heavy 
routes,  a  conductor 
was    added   to   the 
crew  to  aid  in  the 
handling  of  the  pas- 
sengers,  he  taking 
his  position  on  the 
platform  at  the  end 
opposite    from    the 
driver.     During  the 
comparatively  short 
era  of  the  cable  car 
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Semi-convertible  car — very  popular  about  twentj  .>  earf*  a^o 


Recent  t.vpe  of  liKbt-welj^lit  double-truck  car  with  arch  roof 


no  important  innovations  in  design  were 
made.  The  double-end  open-platform 
car  already  described  was  in  use 
throughout  the  country  on  both  horse 
and  cable  lines  when  the  first  electric 
operation   began. 

The  bodies  of  the  early  electric  cars 
followed  the  same  design  as  the  horse 
cars.  With  the  rapid  expansion  of  elec- 
tric operation,  however,  a  great  variety 
of  other  body  designs  were  soon  de- 
veloped. Some  have  since  been  aban- 
doned while  others  have  continued  with 
more  or  less  modification  until  the  pres- 


ent day.  To  describe  them  all  in  detail, 
with  the  dates  when  they  were  devel- 
oped, would  require  a  volume.  More- 
over, similar  designs  were  often  brought 
out  practically  simultaneously  in  differ- 
ent places  and  it  is  scarcely  possible  to 
establish  a  definite  order  of  priority. 
For  that  reason  consideration  in  this 
article  will  be  limited  to  general  trends. 
Classification  of  car  designs  is  based 
upon  a  number  of  characteristics  such  as 
the  service  for  which  the  vehicle  is  used, 
its  size  and  construction,  and  the  method 
of  operation  for  which  it  is  intended. 
Under  the  heading  of  service,  passenger 
cars  fall  into  three  major  groups :  city, 
interurban,  or  rapid  transit.  Under  the 
heading  of  size  and  construction  the 
principal  classifications  are  single  truck 
or  double  truck ;  single  deck  or  double 
deck;  open,  closed  or  some  combination 
arrangement.  Under  the  heading  of 
operating  characteristics  the  classifica- 
tion is  according  to  the  door  arrange- 
ment, and  whether  it  is  designed 
for  operation  in  both  directions 
or  only  one. 

The  history  of  the  industry 
shows  some  significant  changes 
in  the  trend  of  design  of  cars 
for  city  service.  As  has  already 
been  mentioned,  the  bodies  of 
the  early  electric  cars  followed 
the  general  design  of  their  fore- 
runners— the  horse  cars.  They 
had  short  bodies  mounted  on 
four  wheels.  At  first  the  axle 
bo.xes  were  attached  individually 
direct  to  the  framework  of  the 
car.  Soon,  however,  it  was 
found  desirable  to  mount  both 
axles  in  a  separate  framework, 
or  truck,  upon  which  the  body 
rested.  Thus  was  evolved  the 
single-truck  electric  car. 

As  electric  railway  service 
increased  in  popularity,  it 
became  desirable  to  increase  the  size 
of  the  car.  The  limit  of  length  of 
body  which  could  be  satisfactorily 
carried  on  a  single  four-wheel  truck 
was  soon  reached.  A  new  design 
was  then  developed  whereby  the  car 
body  was  supported  on  two  independent 
four-wheel  carriages,  or  trucks,  pivoted 
near  the  ends  of  the  body.  This  design 
had  been  adopted  many  years  before  by 
the  steam  railroads.  A  number  of  pro- 
posals had  been  made  from  time  to 
time  for  the  use  of  double-truck  horse 
cars,  but  at  the  time  of  the  introduction 


.At  left  —  The  first 
"automotive"  type 
street  car  br,ouKht 
out   in    1921 


-Vt  rigrlit  —  Largre  ca- 
pacity front-entrance 
center-exit  oar  for 
heavy  city   service 
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of  electricity  as  a  motive  power  for 
street  cars,  the  single-truck  vehicle  was 
in  almost  universal  use.  Just  when 
double-truck  cars  were  introduced  on 
the  electric  railways  is  uncertain,  but 
it  was  at  an  early  date. 

As  time  went  on,  the  double-truck  car 
became  increasingly  popular,  and  the 
single-truck  car  began  to  fade  from  the 
picture.  In  1916,  however,  a  notable 
reversal  occurred.  Efforts  were 
then  being  made  to  reduce  the 
weight  of  cars,  and  to  provide 
more  frequent  service.  To  meet 
these  needs,  the  so-called  Bir- 
ney  car  was  developed,  a  light- 
weight, single-truck  car,  ar- 
ranged for  one-man  operation, 
and  provided  with  special  safety 
device*.  During  the  period  of 
the  World  War  and  the  years 
immediately  following,  this  type 
of  car  achieved  a  considerable 
measure  of  popularity.  While  its 
light  weight  and  low  operating  cost 
were  undoubted  advantages,  the 
riding  qualities  of  the  original  type 
of  Birney  car  did  not  fully  meet 
the  increasing  public  demand  for 
comfort  in  transportation  vehicles. 

Utilizing  the  experience  gained 
with  the  Birney  car,  however,  the 
designers  in  1924  brought  out  a 
light-weight,  double-truck,  one-man 
car.  This  type  of  vehicle  possessed 
many  of  the  same  advantages  as  the 
light-weight  single-truck  car  and 
had  better  riding  qualities.  During 
the  past  ten  years  it  has  achieved 
marked  popularity  and  has  been  widely 
used  for  many  kinds  of  service. 

Recently  articulated  units  have  been 
developed  consisting  of  two  car  bodies 
mounted  on  three  car  trucks,  one  at  the 
outer  end  of  each  body,  and  one  at  the 
center  common  to  both.  In  this  way,  a 
large  capacity  is  provided  with  compara- 
tively light  weight.  Because  of  this  and 
because  the  unit  can  be  operated  satis- 
factorily with  only  two  men,  it  has  cer- 
tain advantages  over  two  cars  coupled 
together  in  a  train.  Its  use,  however, 
has  been  limited  to  a  few  of  the  larger 
cities  and  some  interurban  lines. 

A  second  method  of  classifying  car 
bodies  from  the  standpoint  of  construc- 
tion depends  upon  the  number  of  decks. 
In  England,  and  in  some  British  colonial 

This  double-deck  open  car  was  tried  at  one 
time,  but  did  not  prove  successful  in 
regular  service 


lands,  double-deck  cars  have  been 
used  extensively  for  many  years.  A 
few  double-deck  horse  cars  and 
cable  cars  and  one  steam-motor  car 
were  built  in  this  country  in  the 
early  days  of  the  street  railways. 
Attempts  have  been  made  at  vari- 
ous times  to  introduce  double-deck 
vehicles  on  the  electric  lines,  notably 
in    New    York     City    and     Pitts- 


.Sixteen-bench  open  car  with  sides  screened  and  end  doors 
installed   for  one-man  operation 


California    type    car    with    closed    center    section 
and    open   sections   at    both   ends 

burgh.  The  design  has  not  met  with 
marked  favor  here,  however,  due  prin- 
cipally to  the  unwillingness  of  passen- 
gers to  climb  up  and  down  the  stairs 
to  the  upper  deck.  At  the  present  time 
there  are  no  double-deck  electric  railway 
cars  in  operation  anywhere  in  the 
United  States. 

During  the  era  of  greatest  develop- 
ment of  the  horse  car,  open  cars  were 
widely  employed  for  summer  service. 
While  the  first  electric  cars  were  of  the 
closed  type,  the  open  car  soon  came  into 
extensive  use  on  the  electric  lines.  Its 
popularity  continued  until  some  years 
after  the  turn  of  the  century.  But  the 
introduction  of  the  pay-as-you-enter 
method  of  fare  collection  in  1905  occa- 
sioned a  swift  decline  in  the  popularity 
of  the  open  car  among  street  railway 
men,  as  these  cars  were  not  considered 
well  adapted  for  such   operation.     An- 


Open    cars    of    this    type    were    very 
popular   some   years  ag:o 

other    factor    partly    responsible 
for  their  decline  was  the  added 
cost  of  having  duplicate  sets  of 
cars  for  summer  and  winter  serv- 
ice.   More  recently,  the  open  car 
has   regained   a   measure   of   its 
former   popularity.      Some   com- 
panies having  cars  of  this  type 
available,    have    operated    them 
during  the   summer   months,   using 
two    men    and    the    old-fashioned 
method  of  hand  collection  of  fares. 
Others  have  screened  the  sides  of 
the   cars,    and   arranged   them    for 
one-man  operation.     No  new  open 
cars  have  been  built  in  recent  years, 
however,  and  there  appears  to  be 
little  likelihood  that  they  will  play 
an  important  role  in  the  future. 

Compromise      designs      between 
open  and  closed  cars  have  been  de- 
veloped at  various  times.     One  of 
these  was  the  "convertible  car"  with 
removable    side    panels    developed 
about  1895.    Later  came  the  "semi- 
convertible    car"    with    permanent    side 
panels   below  the   seat  level,   and  win- 
dows arranged  to  be  raised  up  against 
the   roof,   leaving   a  large   part   of  the 
side  open.     At  one  time  a  half-and-half 
car  was  tried  in  New  York  and  some 
other   Eastern  cities,   with   one   section 
open    and    one    section    closed.      This 
compromise,  however,  seemed  to  please 
nobody.       In    fair    weather,    everyone 
wanted  to  be  outside,  and  in  bad  weather 
everyone  wanted  to  be  inside.    A  some- 
what similar,  but  more  successful,  de- 
sign  is   the   so-called   "California-type" 
car.     This  has  a  closed  section  in  the 
center  and  more  or  less  open  sections 
in  the  ends.     Under  the  climatic  condi- 
tions  prevailing   on   the    Pacific    Coast 
where  this  type  of  car  is  used,  it  has 

Experimental  double-deck  car  operated  for 
several  years  in  New  York  City — since 
discontinued 
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Old   tyiie  trailer  truln   of  Hinple-truck  oari* 


A   more   recent  type  of  trailer  train  composed  of  doui>le-tru€'l*  ears 


iLiirht  weight  multiple-unit  train 


Malt-tple-unit  train    for   lieavy    city    service 


Articulated  unit  with  two  car  bodies  mounted  on  three  trui'liH 


latest  type  of  M-U  car  for  rapid  transit  serTice 


proved  very  popular  and  is  being  oper- 
ated extensively  at  the  present  time. 

Operating  conditions  Iiave  had  a 
marked  influence  on  the  design  of  cars 
used  on  many  railways.  Classification 
of  car  bodies  under  this  heading  de- 
pends on  whether  or  not  the  car  is 
capable  of  being  operated  in  both  direc- 
tions and  also  upon  the  arrangement  of 
entrance  and  e.xit  facilities. 

In  the  days  of  horse-drawn  omni- 
buses, the  vehicles  were  all  designed  for 
one-way  operation.  When  rail  vehicles 
were  introduced,  they  could  not  be  so 
easily  turned  around  and  a  problem 
arose  concerning  means  of  reversing 
direction.  The  original  street  car,  the 
"John  Mason,"  was  designed  for  opera- 
tion in  either  direction.  But  this  style 
of  vehicle  was  soon  abandoned  in  favor 
of  the  car  already  described  with  en- 
trance in  the  middle  of  the  rear,  fre- 
(|uently  called  the  "bob-tailed"  car.  This 
could  be  operated  only  in  one  direction, 
and  turn-tables  or  similar  devices  had 
to  be  provided  at  the  ends  of  the  route. 
The  bob-tailed  car  was  superseded  by 
the  car  with  an  open  platform  at  each 
end,  which  could,  of  course,  be  run  in 
either  direction  with  equal  facility. 

Although  some  single-end  electric 
cars  were  built  in  the  early  days,  the 
double-end  design  remained  the  favorite 
until  the  introduction  of  pay-as-you- 
enter  operation.  With  this  type  of  fare 
collection  it  was  found  desirable  to  have 
an  ample  rear  platform  where  a  com- 
paratively large  group  of  passengers 
could  stand  while  waiting  to  pay  fare 
rather  than  to  have  them  wait  on  the 
street  and  thus  delay  the  starting  of  the 
car.  During  the  decade  1905-1915  a 
great  many  single-end  cars  with  large 
rear  platforms  were  built.  Track  loops 
or  wyes  were  constructed  to  enable  them 
to  reverse  direction.  This  added  ex- 
pense was  more  or  less  offset  by  the 
saving  in  control  and  braking  equip- 
ment, wiring  and  piping  on  the  car.  On 
some  routes,  however,  no  convenient 
means  of  turning  could  be  arranged,  and 
double-end  pay-as-you-enter  cars  came 
into  widespread  use,  with  platforms 
smaller  than  those  of  the  single-enders. 

Although  recent  years  have  seen 
marked  changes  in  operating  practices, 
the  basic  factors  in  favor  of  and  against 
the  single-end  car  remain  virtually  un- 
changed. It  is  simpler  and  easier  to 
build.  Fewer  doors  are  necessary  and 
only  one  set  of  electrical  controls  is  re- 
(|uired,  so  that  it  costs  less.  Its  appear- 
ance is  ordinarily  more  attractive  than 
that  of  a  double-end  car.  On  the  other 
hand,  it  is  less  flexible  in  service  be- 
cause of  its  inability  to  reverse  direc- 
tion except  at  certain  fixed  points. 

In  the  days  of  the  bob-tailed  horse 
car  and  for  many  years  thereafter  pas- 
sengers entered  and  left  the  car  at  the 
rear  end.  Use  of  the  rear  end  of  the 
car  for  both  entrance  and  exit  of  pas- 
sengers, however,  created  some  confu- 
sion and  congestion  as  loads  increased. 
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Typical    olcl-fnshioned    heavy   iiiterurban    car 


Modern  lisht-weieht  interurban  car 


Just  when  the  practice  began 
of  having  passengers  enter 
at  the  rear  and  leave  at  the 
front  is  difficult  to  deter- 
mine. This  arrangement 
appears  to  have  been  used 
to  a  limited  extent  before 
the  introduction  of  pay-as- 
you-enter  operation.  The 
latter,  however,  did  much 
to  popularize  it.  While 
many  pay-as-you-enter  cars 
provided  for  passengers  to 
leave  at  either  end,  efforts 
were  made  to  encourage 
the  continuous  movement  of 
passengers  through  the  car 
by  having  them  board  at  the  rear  and 
leave  at  the  front.  This  reduced  the 
tendency  to  overcrowd  the  rear  of  the 
car. 

Numerous  modifications  of  the  origi- 
nal pay-as-you-enter  plan  have  been 
made  in  recent  years,  with  consequent 
changes  in  door  and  platform  arrange- 
ment. Three  general  plans  of  door 
arrangement  have  been  widely  used  with 
both  single-end  and  double-end  cars. 
These  are  (1)  doors  at  both  ends;  (2) 
doors  at  front  and  center  but  not  at 
rear,  and  (3)  doors  at  front  end  only. 
The  methods  of  utilizing  these  doors  for 
entrance  and  exit  depend  largely  on 
whether  the  car  is  operated  by  one  man 
or  two,  and  also  on  the  individual 
preference  of  the  management,  the  pre- 
vailing idea  being  to  avoid  confusion 
and  delay  by  separating  the  boarding 
and  alighting  passengers. 

The  idea  of  a  door  in  the  center  of 
the  side  of  the  car  is  by  no  means  a 
recent  development.  Only  a  few  years 
after  the  beginning  of  electric  opera- 
tion of  street  cars  several  companies 
tried  the  experiment  of  joining  two 
short  car  bodies  together  into  one  large 
unit  with  a  center  door.  At  various 
times  in  the  history  of  the  industry 
other  center-door  cars  have  been  built. 
In  general,  however,  it  has  not  been 
found  satisfactory  to  have  center  doors 
only,  on  account  of  the  interference  of 
boarding  and  alighting  passengers  al- 
ready mentioned  in  connection  with  the 
rear-door-only  arrangement.  Combina- 
tion of  front  and  center  doors,  however, 
have  worked  out  well  in  many  instances. 
An  interesting  variation  of  this  design 
is  a  car  recently  developed  in  Chicago 
with  front,  center  and  rear  doors  all  on 
the  same  side. 


Recent  type  of  high-speed  interurban   car 

Not  long  after  the  adoption  of  the 
rear-entrance  front-exit  design,  a  new 
type  of  vehicle  was  brought  out  in  Phila- 
delphia, called  the  "near-side"  car.  This 
was  a  single-end  car  with  a  large  double 
door  at  the  front  end.  The  conductor 
had  a  railed-off  space  in  which  he 
was  stationed  just  behind  the  motorman. 
Passengers  boarded  the  car  through  one 
half  of  the  double  door  and  left  through 
the  other  half.  In  recent  years  this 
same  general  plan  has  been  widely  used 
in  one-man  operation. 

An  important  development  following 
the  "near-side"  car  was  the  Peter  Witt 
car.  In  this  design  the  front  door  con- 
tinued to  be  used  for  entrance,  but  a 
center  door  was  used  for  exit  with  the 
conductor  placed  alongside  this  center 
door.  Cars  with  this  door  arrangemeni 
have  also  been  used  for  center  entrance, 
front  exit. 

The  extension  of  one-man  operation 
in    late   vears.   with    both   entrance   and 


exit  at  the  front  end,  re- 
created in  some  measure  the 
old  problem  of  conflict  of 
boarding  and  alighting  pas- 
sengers. To  meet  this  situa- 
tion the  automatic  rear  exit 
was  evolved  so  that  the 
weight  of  a  passenger  stand- 
ing on  a  treadle  plate  causes 
the  rear  door  to  open  after 
the  car  has  been  brought  to 
a  standstill.  Many  recent 
one-man  cars  have  been 
equipped  with  this  device. 

Interurban  cars  have  gen- 
erally followed  through  the 
same  stages  of  develop- 
ment as  the  city  cars,  except  that 
of  accommodating  large  crowds,  and 
since  stops  are  relatively  infrequent  the 
saving  of  fractions  of  seconds  is  a  mat- 
ter of  less  importance.  Hence  the  end- 
door  designs  have  continued  to  be 
favored  over  those  with  center  doors. 
Where  interurbans  are  operated  with 
one  man  the  system  of  having  both  en- 
trance and  exit  at  the  front  has  gener- 
ally been  favored. 

Design  of  rapid  transit  cars  at  first 
followed  closely  along  the  lines  of  steam 
railroad  practice.  As  the  crowds  to  be 
handled  became  greater,  center  doors 
were  introduced  in  addition  to  those  at 
the  ends.  More  recently  the  end  doors 
have  been  eliminated  and  three  or  four 
doors  have  been  provided,  spaced  evenly 
along  the  side  of  the  car. 

From  the  structural  point  of  view  the 
changes  in  car  design  have  been  exten- 
sive. As  the  power  of  a  team  of  horses 
determined    the    weight    that    could    be 


Modern   heavy   interurban   multiple-unit  train 
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hauled,  the  horse  cars  were  built  as 
lightly  as  they  could  be  made  without 
falling  apart.  Framing  was  always  of 
wood,  which  was  the  lightest  and  most 
easily  fabricated  material  available.  The 
body  was  built  upon  the  platform  con- 
stituting the  floor  framing,  which  also 
had  to  be  made  strong  enough  to 
hold  the  running  gear.  The  car  plat- 
forms were  added  as  separate  units  and 
contributed  practically  nothing  to  the 
strength.  Side  panels  and  roof  ordinarily 
were  made  of  three-ply  veneer  on  ac- 
count of  its  lightness. 

With  the  introduction  of  electric 
power  came  faster  acceleration  and 
braking  rates,  as  well  as  higher  speeds, 
but  in  return  the  weight  limitation  was 
removed.  Heavier  framing  was  adopted 
to  withstand  the  added  strains,  but  the 
same  general  design  was  followed  as  in 
the  horse  cars.  However,  the  practice 
was  introduced  of  cutting  through  the 
roof  framing  to  insert  a  monitor  deck. 
While  this  was  considered  advantageous 
for  light  and  ventilation  it  weakened  the 
structure  materially. 

Steel  framing  first  came  into  use  in 
the  subway  cars  of  the  New  York  Inter- 
borough  system.  This  construction  was 
undertaken  when  it  was  decided  that 
inflammable  wooden  construction  was 
too  dangerous  for  use  underground.  In 
those  cars  the  principle  was  adopted  of 
designing  the  car  structure  as  a  whole, 
making  each  member  do  its  part  in  con- 
tributing to  the  strength.  The  top  sills 
formed  girders  from  which  a  consider- 
able portion  of  the  weight  of  the  body 
was  hung,  and  the  underframe  was  light- 
ened correspondingly.  Platforms  were 
made  integral  with  the  body,  so  that 
they  were  a  source  of  strength  rather 
than  an  added  burden  to  be  carried  by 
the  body  framing.  The  success  of  these 
cars  created  a  demand  for  steel  con- 
struction in  street  car  service,  but  de- 
sign had  not  progressed  sufficiently  that 
steel  cars  could  be  built  as  light  as 
wooden  cars.  Weights  crept  up  steadily, 
increasing  the  power  demand  and  caus- 
ing added  wear  on  tracks. 

A  reversal  in  the  weight  trend  came 
with  the  design  of  the  original  Birney 
car,  brought  out  in  1916,  and  in  its  suc- 
cessors. The  arch  roof  came  back  to 
supersede  the  monitor  roof,  permitting 
continuous  window  posts  and  carlines, 
stiffening  the  body  and  reducing  weight. 
Ventilation  was  taken  care  of  by  me- 
chanical devices.  Present  trends  in  body 
design  are  toward  the  use  of  steel  fram- 
ing, with  a  certain  amount  of  wood  for 
fillers  and  trim.  This  reduces  noise  and 
makes  the  assembly  of  the  body  some- 
what easier  without  any  material  effect 
on  the  weight. 

Within  the  past  few  years  consider- 
able attention  has  been  given  to  weight 
reduction,  both  in  car  bodies  and  in 
trucks.  This  has  been  done  both  on 
account  of  the  expense  of  hauling  dead 
weight  around  and  in  order  to  provide 
a  simple  means  of  getting  faster  acceler- 


ation and  higher  speeds  even  with  small 
motors.  One  of  the  most  promising 
methods  is  through  the  use  of  lighter 
materials,  chiefly  the  strong  alloys  of 
aluminum  that  have  been  developed  re- 
cently. By  the  use  of  these  alloys  the 
weight  of  a  member  of  given  cross- 
section  can  be  reduced  to  one-half  or 
less  that  of  steel  with  no  loss  of 
strength. 

One  of  the  most  notable  improve- 
ments in  car  design  has  come  within 
comparatively  recent  years.  For  a  long 
time  there  was  not  much  change  in  the 
exterior  appearance  of  the  ordinary  rail 
vehicle.  The  introduction  of  completely 
closed  platforms  together  with  the  sub- 
stitution of  an  arch  roof  for  the  old- 
fashioned  monitor  deck  gave  the  car  a 
more  compact  appearance.  Following 
this  the  car  builders  began  to  give 
greater  attention  to  the  alignment  of 
windows,  doors,  etc.,  to  secure  a  stream- 
line effect.  This  development  was  fur- 
ther stimulated  by  the  introduction  of 
the  so-called  automotive  type  car  first 
brought  out  at  Springfield,  Mass.,  in 
1927.  Since  then,  constant  effort  has 
been  made  to  secure  graceful  proportions 
and  pleasing  appearance.  While  it  can- 
not perhaps  be  said  that  the  modern 
electric  car  is  a  thing  of  great  beauty  it 
is  at  least  a  neat,  trim,  business-like 
looking  vehicle,  far  more  attractive  in 
appearance  than  its  forerunners  of  a 
generation  ago. 

Originally  the  horse  car  was  merely 
a  shell  with  seats  for  passengers  and  a 
place  for  the  driver.  With  electrifica- 
tion of  street  railways,  motors  and  con- 
trol were  added  to  the  car  equipment. 
Then  in  turn  various  devices  were  in- 
troduced to  assist  the  crew  in  their 
work.  These  included  air  brakes, 
Sanders,  mechanically-operated  doors 
and  steps,  fare  boxes  and  registers, 
energy-saving  devices  and  the  like.  With 
the  advent  of  one-man  operation  came 
safety  control,  automatic  interlocking  of 
doors,  treadle  release,  and  many  other 
devices  that  have  tended  to  make  car 
operation  more  efficient  and  that  add  to 
the  safety,  comfort  and  convenience  of 
the  passenger. 

From  the  standpoint  of  the  passenger, 
the  seats,  lights,  heat,  ventilation,  etc., 
are  of  greater  interest  than  the  struc- 
tural features  of  the  car.  To  trace  all 
of  the  many  steps  in  the  evolution  of 
these  details,  however,  is  beyond  the 
scope  of  this  article.  The  old  carpet- 
covered  longitudinal  bench  has  been 
transformed  into  the  deep-cushioned 
leather-upholstered  individual  seat.  The 
old  dim  oil-burning  lamps  have  been 
superseded  by  electric  lights,  unshaded 
bulbs  at  first  and  now  the  attractive 
dome  fixtures.  Straw  scattered  over 
the  floor  was  once  the  only  means  of 
keeping  the  passengers'  feet  warm  in 
cold  weather.  Coal-burning  stoves  were 
a  great  improvement  when  they  were 
first  introduced  on  the  cars,  but  even 
they  have  now  to  a  large  extent  given 


way  to  electric  heat.  Where  ventilation 
was  once  secured  simply  by  opening  the 
windows,  it  is  now  arranged  through 
such  effective  ventilating  apparatus  that 
the  condition  of  the  air  in  the  average 
car  can  be  made  as  good  as  in  one's  own 
home. 

Much  attention  has  been  directed  to- 
ward reduction  of  noise  in  operation, 
particularly  that  part  which  can  be 
traced  to  elements  in  the  car.  Padding 
and  sound-deadening  materials  in  sides 
and  roof,  as  well  as  various  types  of 
flooring,  have  been  effective  in  prevent- 
ing sounding-board  effects.  Electrical 
equipment  and  brakes  have  been  so  con- 
structed as  to  eliminate  noise.  Motor 
gears,  which  have  been  a  frequent  of- 
fender in  the  past,  have  been  quieted  by 
the  addition  of  lead  inserts  of  steel  rings 
welded  on.  Wheels  have  been  fitted 
with  wooden,  rubber  or  lead  plugs  that 
break  up  resonance.  More  care  has 
been  taken  to  eliminate  from  the  design 
parts  that  are  likely  to  come  loose  and 
rattle.  Special  attention  has  been  paid 
to  designing  the  car  so  that,  in  addi- 
tion to  being  quiet  when  built,  it  will 
remain  so  throughout  its  life  if  given 
ordinary  care  in  maintenance. 

Notable   Improvements   in   Exterior 
AND  Interior  Appearance 

Early  cars  were  notable  for  rather 
ornate  decoration  both  inside  and  out- 
side. Present  practice  tends  more  to- 
ward simplicity,  but  the  ultimate  effect 
of  the  modern  method  of  decorating  is 
undoubtedly  more  attractive  than  was 
the  old.  Moreover,  the  elimination  of 
ropes,  straps  and  contraptions  of  various 
kinds  has  greatly  increased  the  attrac- 
tiveness of  the  car  interior.  The  intro- 
duction of  appropriate  floor  coverings 
has  greatly  improved  the  appearance. 
All  these  things  have  resulted  in  mak- 
ing the  modern  car  more  comfortable 
and  attractive  in  the  same  manner  that 
improvement  in  structural  design  has 
made  it  more  efficient. 

Looking  back  broadly  over  the  his- 
tory of  car  design  during  the  past  cen- 
tury it  will  be  seen  that  there  have  been 
few  sudden  and  radical  changes.  Prog- 
ress has  been  made  step  by  step  as  one 
detail  after  another  has  been  redesigned 
and  improved.  The  advances  made  dur- 
ing this  period  in  structural  design  have 
been  of  far-reaching  importance,  but  no 
more  so  than  those  which  have  added 
to  the  comfort  and  convenience  of  the 
passenger.  Progress  in  car  design  has 
reflected  accurately  the  steadily  rising 
standard  of  electric  railway  service.  The 
perfect  car  has  not  yet  been  evolved, 
nor  is  there  any  likelihood  that  it  will 
be,  but  improvement  has  been  rapid  in 
recent  years  and  attention  is  being 
focused  on  this  subject  to  a  greater  ex- 
tent today  than  ever  before.  As  a  re- 
sult we  may  confidently  expect  to  see  a 
continued  improvement  in  car  design 
that  will  keep  pace  with  the  exacting 
demands  of  the  riding  public. 
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Van  Depoele's  first  motors  were  similar  to 
those  of  the  stationary  type.  They  were 
mounted  on  the  platform  and  belted  to 
the  axle  of  the  car 


Continuous  Progress 

Has  Characterized 


Motors  and 


EVEN  in  its  infancy,  the  electric 
motor  stood  out  as  a  giant  in  the 
transportation  industry.  Sturdier  and 
more  adaptable  than  other  motive 
powers,  it  soon  displaced  them  and 
completely  dominated  the  field.  For 
half  a  century  it  has  held  its  place  as 
the  most  satisfactory  means  of  drive. 
While  steady  progress  in  motor  design 
has  taken  place  throughout  this  50-year 
span,  the  developments  in  the  last  five 
years  have  done  more  to  improve  the 
railway  motor  than  those  made 
in  any  comparable  period  since 
the  experiments  of  the  pioneers  , 
that  led  to  stabilized  types.  Still 
further  revisions  that  will  make 
for  better  performance  under 
the  changing  conditions  ahead 
are  likely.  Similar  progress  has 
been  made  in  methods  of  con- 
trol and  in  control  equipment. 
These  have  done  much  to  assist 
the  motor  in  doing  its  best 
under  all  conditions  of  service. 
Most  significant  is  the  gain 
in  output  per  unit  of  volume 
and  per  unit  of  weight  that  has 
taken  place.      For   instance,  a 


35-hp.  motor  of  30  years  ago  weighed 
just  short  of  2,000  lb.  A  standard  3S-hp. 
motor  of  today  that  weighs  approxi- 
mately 1,300  lb.,  or  less  than  two-thirds 

One  of  the  earliest  Thoin8on>Houston  mo- 
tors. It  was  almost  Identical  with  the 
grenerators  of  the  same  make,  but  was 
tamed  on  one  side  and  fitted  with  double- 
reduction  ^rearing: 


Control 


as  much,  not  only  has  better  electrical 
performance,  but  actually  has  a  greater 
continuous      capacity.         Even      lower 
weights    have    been    attained    by    some 
special    high-speed    motors    of 
this  same  rating.     Dimensions 
have    shrunk    along    with    the 
weight,  so  that  the  new  motors 
are  far  more  adaptable  and  per- 
mit the  design  of  new  types  of 
drive  previously  unthought  of. 
Better  acceleration  and  higher 
speeds    are    natural    results    of 
these   major    improvements   in 
the  street  railway  motor. 

Greater  appreciation  of  the 
progress  that  has  been  made  in 
motor  design  will  be  had  from 
a  brief  review  of  the  steps  that 
have  taken  place  since  it  first 
was  realized  that  electricity  is 
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Spragne'B  motor  used  on  the  Richmond  roart 
was  a  distinct  improvement  over  previous 
types.  Originaiiy  designed  for  single  re- 
daction, a  change  to  double-reduction 
glaring   was   later  found   necessary 

an  ideal  source  of  power  for  the  pro- 
pulsion of  vehicles. 

History  of  the  electric  railway  motor 
can  be  divided  readily  into  four  distinct 
periods : 

1.  Experimental— Prior  to  1888 

2.  Development— 1888-1895 
2.  Refinement— 1895-1925 
4.  Revision — 1925- 

During  the  experimental  period,  the 
main  purpose  was  to  prove  that  electric 
propulsion  was  feasible.  The  history  of 
the  electric  motor  goes  back  nearly  a 
century,  for  in  1835  Thomas  Davenport, 
a  blacksmith  of  Brandon,  Vt.,  conceived 
the  idea  of  using  an  electric  motor  for 
driving  machinery.  He  obtained  fun- 
damental patents  in  1837  on  the  use  of 
the  motor  for  propulsion.  Had  his 
work  been  followed  up,  these  would 
have  been  extremely  valuable,  but  it 
was  ten  years  before  any  further  de- 
velopment took  place.  Moses  G.  Farmer 
in  1847  built  a  model  electric  locomotive 
which  was  e,xhibited  in  Boston,  and  in 
1851  Prof.  C.  G.  Page  built  a  car  which 
actually  made  a  successful  trip  on  a  rail- 
road track. 

Invention  of  Dynamo  Was  an 
Essential  Step 

All  the  early  attempts  were  doomed  to 
failure,  since  the  only  source  of  electric 
power  was  the  chemical  battery,  high  in 
cost  and  expensive  to  operate.  It  was 
not  until  the  "reversibility"  of  the 
dynamo  pointed  tlie  way  to  an  adequate 
source  of  power  that  further  experi- 
mental work  was  practicable.  In  fact, 
it  was  in  1878,  ten  years  after  the 
discovery  of  this  principle,  that  Stephen 
D.  Field  experimented  with  electric  mo- 
tors for  driving  a  car.  To  him  the 
Patent  Office  awarded  prior  rights  on 
his  inventions.  In  1881  he  exhibited  a 
locomotive  which  had  a  bipolar  motor 
with  a  longitudinal  shaft.  This  drove 
a  countershaft  though  a  bevel  gear,  the 
countershaft   being   spur-geared   to   the 


axle.  The  direction  of  motion  was  re- 
versed by  changing  the  brush  position. 

Early  motors  were  mounted  inside 
the  car  body  or  on  the  platform.  Bent- 
ley  and  Knight  in  the  equipment  of 
their  Cleveland  road  in  1884  were  the 
first  to  place  the  motor  under  the  car 
floor.  It  drove  the  axle  by  means  of 
coiled  wire  ropes,  which  later  were  re- 
placed by  friction  wheels  and  bevel 
gears.  Their  motor  also  was  the  first 
to  use  a  series  connection  of  field  and 
armature.  Other  designers  followed 
similar  lines,  using  various  methods  of 
drive.  In  the  Baltimore  installation  of 
1885  Daft  used  compound-wound  motors 
with  a  single-reduction  drive  by  means 
of  an  internal  gear.  Some  of  the  later 
Daft  roads  employed  double-reduction 
gears,  since  the  armature  speeds  were 
too  high  for  a  single  reduction. 

Frank  J.  Sprague  in  1886  developed 
the  method  of  supporting  one  end  of  the 
motor  on  the  axle  and  the  other  on  the 
truck,  the  method  which  is  in  general 
use  today.  This  motor  had  single- 
reduction  gearing. 

Bentley  and  Knight  a  year  later 
brough  out  a  motor  with  double-reduc- 
tion spur  gears  protected  by  inclosure  in 
a  gear  case.  Another  innovation  was 
the  use  of  brackets  made  a  part  of  the 
motor  frame,  on  which  were  carried  the 
bearings  and  brush  holders.  The  mo- 
tors were  series  wound,  and  were  con- 
nected in  parallel  on  the  circuit. 

Many  Innovations  on 
Richmond  Road 

Equipment  of  the  Richmond  road  in 
1888  by  Sprague,  which  was  the  largest 
installation  up  to  the  time,  saw  a  num- 
ber of  changes  in  practice.  Two  series 
motors  per  car  were  used.  They  were 
bipolar  with  axle  suspension.  Origi- 
nally the  motors  had  single-reduction 
gearing,  but  when  it  was  found  too  light 
the  motors  were  redesigned  and  double- 
reduction  gears  substituted.  The  mo- 
tor fields  were  wound  in  sections,  and 
the  control  was  effective  in  part  by 
varying  the  number  of  field  turns.  As 
in  earlier  motors,  copper  brushes  were 
employed. 

When  the  Thomson-Houston  Com- 
pany entered  the  field  in  1888,  it  ad- 
vertised the  combination  of  practically 
all  the  improvements  that  had  been 
made  up  to  that  time.  Two  motors  were 
placed  on  a  specially  designed  truck  in- 
dependent of  the  car  body,  the  drive 
being  with  double-reduction  spur  gear- 
ing. The  field  was  made  of  iron  forg- 
ings.  A  series  field  winding  was  used 
with  external  resistance  control.  At  the 
suggestion  of  Van  Depoele,  carbon 
brushes  replaced  the  copper  brushes, 
previously  used  almost  universally. 

By  this  time,  all  the  essential  elements 
for  a  practical  railway  motor  had  been 
developed.  However,  the  design  was 
still  very  crude  and  much  development 
work   was   necessary  before  the   street 


railway  could  be  considered  a  com- 
mercial success.  C.  O.  Mailloux  in  1890 
brought  out  a  motor  for  use  on  a 
storage  battery  system  that  was  a  dis- 
tinct step  in  adding  ruggedness  and  re- 
liability. It  had  a  four-pole  field,  while 
slotted  laminations  with  coils  placed  in 
the  slots  replaced  the  smooth  core  with 
the  armature  conductors  on  the  surface 
as  in  earlier  designs.  The  commutator 
was  cross-connected  so  that  one  pair  of 
brushes  could  be  used.  Later  motors 
built  by  Mailloux  used  wave-wound 
armatures  for  the  same  purpose. 

Beginnings  of  the  Iron-Clad  Motor 

About  the  same  time  the  Westing- 
house  Company  brought  out  its  first  rail- 
way motor;  which  was  followed  the  ne.xt 
year  by  its  No.  3  motor.  These  motors 
were  distinguished  by  the  cradle  in 
which  the  fields  were  carried,  and  which 
formed  a  shield  for  the  motor,  as  well 
as  a  support  for  the  armature  bearings 
and  bearings  for  carrying  the  motor  it- 
self on  the  axle  and  the  truck  frame. 
The  motor  had  four  salient  poles  placed 
at  a  45-deg.  angle,  and  the  field  frame 
was  split  in  a  horizontal  plane  to  facili- 
tate inspection  and  removal  of  the  arma- 
ture. The  armature  was  slotted,  and  in 
the  No.  3  motor  formed  coils  were 
used  instead  of  the  hand-wound  coils  of 
earlier  types.  The  motor  was  partially 
open,  but  the  frame  around  it  gave  some 
protection  to  the  armature  and  com- 
mutator. 

Inclosure  of  the  field  frame  was  seen 
first  in  the  WP-30  motor,  placed  on  the 
market  by  the  Thomson-Houston  Com- 
pany in  1891.  This  was  a  bipolar  mo- 
tor with  only  one  field  coil,  placed  at  the 
top  of  the  case.  The  magnetic  circuit 
was  formed   of  a   partially   closed  case 


The  flrst  motor  tu  use  a  inat;netic  frame 
completely  surrounding  the  armature  was 
the  Westinghonse  No.  3.  It  had  form- 
wound   roils 


Electric  Railway  Journal — Vol.75,  No.lO 
520 


which  surrounded  the  armature.  This 
case  was  cast  of  mitis  iron  in  halves, 
the  lower  part  being  arranged  to  drop. 
Gearless  motors  were  tried  by  several 
manufacturers,  but  were  found  unsatis- 
factory and  were  abandoned.  The 
armature  speed  was  necessarily  so  slow 
that  a  good  design  was  practically  im- 
possible, and  the  support  of  the  arma- 
ture to  provide  a  reasonable  amount  of 
springing  was  an  almost  insurmountable 
obstacle.     In   more   recent  years  gear- 


Wlth  the  formation  of  the  General  Electric 
Company  in  1892,  tlie  GE-800  was 
Ijrouglit    out.      This    was    totally    Inclosed 

less  motors  have  been  used  on  some 
high-speed  locomotives  where  small- 
diameter  driving  wheels  are  permissible. 

All  Essentials  Worked  Out 
BY  1893 

In  1892  the  Thomson-Houston,  Edi- 
son, Sprague,  Brush,  Sperry  and  Short 
interests  were  combined  to  form  the 
General  Electric  Company,  and  the 
earlier  lines  of  motors  manufactured  by 
these  concerns  were  abandoned,  being 
superseded  by  a  line  of  which  the  GE- 
800  was  typical.  These  motors  em- 
bodied most  of  the  good  features  of 
their  predecessors,  but  had  two  salient 
and  two  consequent  poles,  so  that  their 
performance  was  not  entirely  satisfac- 
tory. In  1895  they  were  replaced  by 
a  new  line,  of  which  the  GE-57  was 
the  earliest.  About  the  same  time  the 
Westinghouse  Company  brought  out  the 
12- A  motor.  These  two  lines  were 
typical  of  the  revised  design  which  em- 
bodied every  essential  for  successful 
operation,  and  which  continued  prac- 
tically standard  for  many  years.  The 
characteristics  of  these  lines  may  be 
summed  up  as  follows : 

1.  Series  connection  of  field  and  arma- 
ture, giving  high  starting  torque  and  rapid 
increase  of  speed. 


2.  Frame  made  of  steel  castings  of  a 
shape  to  surround  and  protect  the  interior 
of  the  motor. 

3.  Armature  core  made  of  slotted  punch- 
ings,  and  coils  wound  and  insulated  before 
inserting. 

4.  Wave-wound  armature  acting  in  a 
field  with  four  salient  poles,  with  a  single 
pair  of  brushes. 

5.  Carbon  brushes  set  midway  between 
the  poles,  and  not  shifted  in  position  when 
reversing  direction. 

6.  Single-reduction  spur  gearing  between 
armature  and  axle,  with  armature  speeds  of 
500  to  1,000  r.p.m.,  and  gear  reductions  be- 
tween about  5:1  and  2:1. 

7.  Gears  inclosed  in  a  malleable  iron 
case  containing  a  supply  of  lubricant. 

Several  other  American  electrical 
manufa^^turers  brought  out  competitive 
motors  in  the  decade  that  followed,  but 
none  of  them  showed  any  marked 
superiority  over  the  lines  brought  out  by 
the  two  large  companies,  which  made 
consistent  improvements  from  time  to 
time,  although  there  were  but  few  radi- 
cal changes.  The  split  frame  which  was 
a  feature  of  the  earlier  motors  gave  way 
to  a  solid  frame,  since  with  increased  re- 
liability the  need  for  changing  armatures 
was  reduced,  and  it  was  found  more 
satisfactory  to  run  the  truck  out  from 
under  the  car  and  remove  the  motor 
as  a  whole  when  making  repairs.  The 
poles  were  made  of  laminated  steel, 
bolted  into  the  motor  case  in  order  to 
make  the  magnetic  circuit  more  uniform. 
Both  field  and  armature  coils  were  im- 
proved by  changes  in  shape,  better  types 
of  insulation,  and  the  use  of  strap  or 
square  wire  coils  where  needed  to  give 
capacity.  New  methods  of  dipping  and 
baking  so  as  to  impregnate  the  windings 
with  insulating  material  increased  the 
life  of  these  parts  greatly.  Better  com- 
mutator design,  uniformity  in  the  di- 
mensions of  bars  and  mica,  and  selection 
of  better  grades  of  mica,  as  well  as  cor- 
rect dimensions  and  material  of  brushes 
improved  commutation. 

Introduction  of  Interpoles  an 
Outstanding  Step 

Probably  the  outstanding  development 
of  the  refinement  period  was  the  intro- 
duction of  the  interpole  about  1905. 
This  change  was  the  addition  of  a  set 
of  poles  placed  between  the  main  poles 
and  carrying  windings  in  series  with 
the   armature,    the    number   of   ampere 


For  the  newer  drives  motor  dimensions  have 
l>een  reduced  to  the  limit.  The  GE-1126 
automotive-type  motor  is  an  example  of 
this  development 

turns  being  approximately  equal  to  and 
opposing  the  armature  ampere  turns. 
This  reduced  the  distortion  of  the  main 
field  flux  to  a  negligible  quantity  and 
permitted  sparkless  cominutation  at  any 
load  or  speed,  or  in  either  direction  of 
motion,  without  any  change  in  the  brush 
position.  Although  the  current  density 
in  the  brushes  is  raised,  there  is  less 
heating  of  the  commutator  and  very 
small  brush  wear.  Commutator  wear  is 
almost  nothing.  Introduction  of  the 
interpole  also  has  made  feasible  the  use 
of  voltages  higher  than  the  conventional 
600  which  has  been  used  for  many  years 
in  street  car  work. 

Ventilation   Increases 
Motor  Capacity 

For  years  motors  were  built  totally 
inclosed.  On  account  of  clearances  they 
could  not  be  made  absolutely  waterproof, 
but  would  withstand  splashing,  and  some 
motors  even  would  submit  to  operation 
through  a  flooded  street  without  taking 
in  an  appreciable  amount  of  water. 
However,  it  was  seen  that  the  continu- 
ous capacity  could  be  increased  ma- 
terially by  opening  the  case  and  forcing 
the  circulation  of  external  air  throught 
the  fields  and  armatures.  Accordingly, 
the  manufacturers  placed  fans  on  the 
armature  to  cause  a  current  of  air 
through  the  case.  This  change  has  per- 
mitted a  considerable  reduction  in 
weight  for  a  given  rating,  and  an  even 
greater  gain  in  continuous  capacity.  In 
some  motors,  particularly  for  heavy 
traction  work,  reliance  is  not  placed 
alone  on  armature  fans,  but  air  is  sup- 


The  Westinghouse  No.  12-A  motor,  shown  at  the  left,  was  the  first  motor  to  incorporate 
the  essential  features  that  have  since  bcome  standard.  In  comparison  is  seen  the 
same  company's   No.  508  motor,  which   is  a   modern   machine   having   tlie   same   rating 
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Early  controllers  were  simple  resistance 
switches.  This  type  manufactured  by  the 
Thonuon-Honston  Company  is  a  good 
example 

plied  to  the  motor  by  means  of  a  flexible 
tube  from  an  external  blower  system. 
This  permits  a  further  increase  in  rat- 
ing, as  the  circulation  of  air  is  not 
dependent  on  the  movement  of  the 
armature. 

Grease  lubrication,  which,  while  not 
entirely  reliable,  was  standard  for  many 
years  on  account  of  its  simplicity,  has 
been  supplanted  by  oil,  ordinarily  sup- 
plied to  the  bearing  surface  through  a 
wool  waste  wick.  In  some  recent  bear- 
ings the  oil  is  contained  in  a  sealed  well, 
and  inspection  and  replacement  are 
necessary  only  at  infrequent  intervals. 
Many  of  the  smaller  motors  now  are 
built  with  ball  or  roller  bearings. 

When  a  campaign  was  made  a  num- 
ber of  years  ago  for  a  material  reduc- 
tion in  car  weights,  along  with  lower 
step  heights,  it  was  found  that  this 
would  not  be  possible  with  slow-speed 
motors  of  conventional  design,  which, 
in  general,  required  wheels  of  30  to 
33-in.  diameter  for  sufficient  clearance. 
The  manufacturers  met  the  demand  by 
bringing  out  entirely  new  lines  of  mo- 
tors suitable  for  the  modern  cars.  The 
principal  change  resulting  in  weight  re- 
duction was  an  increase  in  armature 
speed.  Improvements  in  gearing  have 
made  practicable  the  employment  of  far 
greater  speed  reductions  than  had  been 
the  custom.  Improvements  in  design 
and  in  the  ventilation  system  have  made 
it  practicable  to  reduce  the  weight  of 
the  motor  even  more  than  in  the  in- 
verse ratio  of  the  speed.  Methods  of 
suspension  in  which  the  entire  motor 
weight  is  spring  borne  have  been  of 
assistance  on  account  of  reducing  road 
shocks  and  permitting  smaller  clear- 
ances in  the  motors. 

Greater  Weight  Reductions 
Forecast  in  Future 

Undoubtedly,  the  future  will  see  still 
greater  weight  reductions.  It  is  possible 
to  make  the  motor  magnetic  circuit  of 
rolled  steel  of  high  permeability  instead 
of  cast  steel.  Light-weight  alloys  can 
be  used  for  non-magnetic  parts.  Higher 
armature  speeds  are  by  no  means  out 
of  the  question.  There  is  a  growing 
school  of  advocates  of  the  shunt  and 
compound-wound  types  of  motor,  which 
also  have  possibilities  for  weight  re- 
duction. 

Contemporary  with  the  development 
of  the  street  car  motor,  there  has  been 


a  like  change  in  motors  for  heavy  trac- 
tion. It  is  not  possible  to  follow  the 
design  through  in  a  similar  manner, 
since  there  has  been  such  a  diversity  of 
systems  of  supply,  of  requirements  and 
of  individual  characteristics  of  design 
that  there  has  been  no  standard  for 
comparison.  There  has,  however,  been 
a  parallel  improvement  from  the  crude 
beginnings,  and  similar  innovations  have 
been  made  in  the  various  types  of  heavy- 
traction  motors. 

Control  Developments 
Are  Equally  Striking 

Control  methods  and  controllers  have 
undergone  a  development  not  less  strik- 
ing than  that  of  the  railway  motor  itself. 
The  first  controllers  were  merely  hand- 
operated  switches  for  throwing  the 
power  on  and  off.  It  soon  was  seen 
that  better  regulation  was  necessary, 
both  for  the  safety  of  the  car  and  for 
the  protection  of  the  generating  equip- 
ment. With  the  acceptance  of  the 
series-wound  motor,  the  insertion  of 
series  resistance,  cut  out  in  steps  as  the 
motor  gained  speed,  became  the  custom 
for  control.  Various  forms  of  resistance 
were  used,  of  which  sheet  iron  and  cast 
iron  were  the  most  popular. 

In  some  installations,  notably  those  by 
Sprague,  the  field  windings  were  di- 
vided into  sections  which  were  inserted 
or  cut  out  to  vary  the  resistance  of  the 
circuit  and  at  the  same  time  the  number 
of  ampere  turns  of  the  field.  With  the 
crude  motor  designs  of  that  day,  the 
performance  with  weakened  field  was 
found  iinsatisfactory  and  the  method 
was  abandoned. 

Probably  the  outstanding  development 
in  the  control  of  electric  railway  mo- 
tors was  the  invention  of  the  series- 
parallel  system,  which  was  brought  out 
by  the  Thomson-Houston  Company  in 
1892.  With  this  the  two  motors  are 
placed  in  series  at  starting  or  for  slow 
speed,  and  then  reconnected  in  parallel 
for  high  speed.  Suitable  resistances  in 
series  are  used  for  further  control  of 
the  speed.  This  method  has  become 
universal  for  use  with  direct-current 
series  motors,  the  principal  differences 
between  the  several  types  of  control  be- 
ing in  the  method  adopted  for  transition 
between  the  series  and  the  parallel  con- 
nections. The  chief  advantages  of  this 
control  are  that  it  is  much  more  effi- 
cient,   reducing    the    waste    of    energy 


Modern  demands  have  forced  the  controller 
off  the  platfornt  In  some  of  the  latest  cars. 
This  unit  switch  control  is  typical  of  the 
designs  adopted  for  use  with   a  pedal 


From  its  Inception,  the  Type  K  controller 
was  a  success.  With  various  modifica- 
tions, It  is  still  the  standard  where  plat- 
form control  Is   used 

during  acceleration,  that  it  requires  less 
expensive  equipment  for  controlling  the 
acceleration,  and  that  it  provides  two 
economical  operating  speeds. 

Drum  Switch  Adopted 
AS  Standard 

Various  types  of  controllers  have  been 
used,  but  many  years  ago  the  drum 
switch  was  adopted  and  has  been  the 
standard  ever  since.  In  this  type  the 
circuits  terminate  in  fingers  which  press 
on  conducting  segments  mounted  on  an 
insulating  drum  which  makes  the  proper 
connections  between  the  fingers  to  estab- 
lish the  desired  circuits.  The  Type  K 
controller,  which  was  brought  out  as 
one  of  the  first  series-parallel  control- 
lers, has  been  modified  to  handle  the 
circuits  of  street  railway  motors  of  vari- 
ous sizes,  and  with  several  modifications 
of  the  plain  series-parallel  connection. 
In  these  modified  forms,  its  use  has  been 
almost  universal  where  a  platform  con- 
troller is  desired. 

For  some  of  the  heavier  equipments, 
as  for  rapid  transit  and  interurban  serv- 
ice, particularly  where  several  cars  are 
controlled  from  one  position,  remote 
control  has  been  developed.  The  first 
control  of  the  multiple-unit  type,  in- 
vented by  Frank  J.  Sprague  for  use  on 
the  Chicago  elevated  lines,  consisted  es- 
sentially of  a  modified  Type  K  controller 
mounted  beneath  the  car  and  driven  by 
a  small  pilot  motor,  which  in  turn  was 
controlled  by  the  motorman.  Later 
types  of  remote  control  substituted  in- 
dividual switches  instead  of  the  drum, 
and  they  were  opened  and  closed  either 
directly  by  electro-magnets  or  by  air 
pistons  controlled  by  electro-magnets. 
All  multiple-unit  controllers  embody 
these  general  features. 

One  of  the  recent  developments  is  the 
adaptation  of  multiple-unit  control  for 
single  cars,  the  master  control  being 
through  a  pedal.  The  operator  thus  is 
able  to  adjust  the  speed  at  his  conveni- 
ence through  the  pressure  of  his  foot. 
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In  the  horse  car  days  the  Jonmal  boxes  were  mounted 
directly  on  the  car  sills,  without  trucks 


Truck  and  Brake 


History 

Shows  Radical  Developments 


EARLY  horse  cars  followed  the  de- 
sign of  the  stage  coach.  Naturally 
the  running  gear  consisted  of  loose 
wheels  revolving  on  fixed  axles  attached 
to  the  car  body.  Before  long  it  was 
found  advantageous  to  reverse  this 
practice,  and  the  plan  was  adopted  of 
having  a  pair  of  wheels  pressed  or 
keyed  rigidly  on  a  long  axle  which  re- 
volved in  journal  boxes.  With  track 
curves  of  moderate  radius  this  plan  was 
quite  successful,  and  it  has  been  con- 
tinued ever  since.  It  made  possible  a 
better  form  of  bearing  and  permitted 
the  journal  box  to  be  spring  supported 
in  a  pedestal.  At  first  it  was  customary 
to  mount  the  pedestals  rigidly  on  the  car 
framing,  so  that  the  only  movement 
permitted  was  vertical  play  against  the 
springs.  So  far  as  can  be  ascertained 
all  the  early  horse  cars  used  axle  bear- 
ings that  were  bolted  to  the  wooden 
side  sills.  This  made  for  a  simple 
structure  and,  with  the  wheels  acting  as 
trailers  only,  no  particular  difficulty  was 
encountered  in  keeping  the  axles  in 
alignment. 

The  early  electric  railway  designers 
mounted  the  propulsion  motors  on  the 
platforms.       Since    this    method    soon 
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proved  impracticable,  they  were  mounted 
on  the  axles,  usually  on  existing  horse 
cars.  Very  soon  it  was  found  that  with 
the  removal  of  the  limitations  which 
the  ability  of  the  horse  had  imposed  on 
car  weight  and  speed,  the  running  gear 
was  entirely  inadequate  for  the  more 
powerful  vehicle.  Accordingly,  about 
1888,  representative  car  builders  brought 
out  designs  in  which  the  running  gear 
was  assembled  into  an  independent 
structure.  The  leaders  in  this  movement 
were  Bentley  and  Knight,  who  had  also 
been  pioneers  in  the  installation  of  the 
earliest  electric  railways.  One  type  of 
truck  was  designed  with  a  rectangular 
frame  which  extended  entirely  around 
the  top,  and  which  was  intended  to  keep 
the  car  body  in  alignment,  strengthen 
it  and  prevent  too  much  lateral  motion. 
Later,  it  was  found  necessary  to 
spring-support  the  frame.  The  axle  box 
support  was  at  first  suspended  from 
the  under  side  of  the  journal  box,  and 
cushioned  with  rubber  at  the  point  of 
connection  with  the  box.  Practice  showed 
that  it  was  necessary  to  have  the  wheels 
and  axles  removable  without  disturbing 


the  axle  box  frame,  springs  and  other 
parts  of  the  running  gear.  The  design 
was  then  modified  so  that  the  frame 
would  be  supported  over  the  journal 
boxes  and  cushioned  at  the  top. 

Soon  it  was  found  desirable  to  devise 
some  means  of  overcoming  longitudinal 
pitching  motion.  This  was  accomplished 
by  placing  elliptic  or  semi-elliptic 
springs  at  the  four  corners  of  the  truck. 
Many  designs  of  single  trucks  have  been 
developed,  but  they  all  have  to  meet  the 
requirement  of  turning  around  sharp 
curves  with  the  four  wheels  mounted 
on  two  parallel  axles.  Since  the  distance 
traveled  by  the  inner  and  outer  wheels 
is  different,  there  must  be  slipping. 
Also,  with  the  axles  parallel,  there 
always  is  a  tendency  for  the  wheel 
flanges  to  climb  over  the  rail  head  and 
derail  the  car.  These  difficulties  have 
restricted  the  general  use  of  a  single 
truck  to  cars  of  not  more  than  about  30 
ft.  over-all  length  and  a  total  weight  of 
some  20,000  lb.  The  maximum  wheel- 
base  is  usually  between  8  ft.  and  9  ft. 
In  most  designs,  the  side  frames  extend 
a  considerable  distance  beyond  the  wheel 
line  at  each  end  to  form  a  support  for 
the  springs. 
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One  of  the  early  separate  trucks,  bruuKht 
out  by  Bentley  and  Knight  in  1888.  Tiie 
Journal  boxes  liave  sliort  beaniM  for  at- 
tacliiiient  to  tlie  car  silla 

Numerous  attempts  have  been  made 
to  overcome  the  inherent  disavantages 
of  the  single  truck.  The  most  usual  is 
to  permit  the  axles  to  swing  in  such  a 
manner  that  they  will  take  a  radial 
position  when  the  car  goes  around 
curves.  The  Radiax  truck  is  perhaps 
the  best  example  of  this.  A  swing  link 
suspension,  with  two  pins  at  the  lower 
end  of  each  hanger,  carries  the  journal 
boxes  and  allows  some  longitudinal 
movement  of  the  axles,  but  tends  to 
return  them  to  parallelism  as  soon  as 
the  car  is  on  straight  track. 

Other  plans  involve  the  use  of  wheels 
mounted  in  a  manner  similar  to  the  front 
wheels  of  an  automobile,  the  axle  being 
rigid  and  the  wheel  hub  free  to  turn 
through  a  small  angle.  While  none  of 
the  plans  so  far  brought  out  has  been 
entirely  successful,  the  field  existing  for 
a  small  four-wheel  car  makes  the 
problem  interesting  for  the  designer. 

A  more  pretentious  attempt  to  over- 
come the  limitations  of  the  single  truck 
was  the  Robinson  radial  truck,  brought 
out  in  1890.  This  arrangement  con- 
sisted of  three  single-axle  carriages 
articulated  together.  The  end  carriages 
supported  the  car  body  through  swivel 
hearings,  while  the  middle  one,  which 
was  free  from  any  pivotal  connection 
with  the  car  body,  would  at  all  times 
keep  its  axle  perpendicular  to  the  track 
rails.  The  passage  of  the  car  around  a 
curve,  by  swinging  the  middle  axle  out 
of  line,  turned  the  outside  axles  to  a 
radial  position.  While  the  truck  ac- 
complished its  purpose,  its  complications 
were  so  great  that  it  never  was  widely 
accepted  as  a  solution  of  the  running 
gear  problem. 

Mounting  of  a  car  on  two  swiveling 
four-wheel  trucks  was  adopted  by  steam 
railroads  in  early  days  to  obviate  the 
disadvantages  of  the  single 
truck.      At    various    times 
they    were    used    on    horse 
cars    where    conditions    de- 
manded   the    use    of    long 
cars.     Within  relatively  few 
years    after    the    advent    of 
electric    traction,    about    the 
beginning    of    the    present 
century,  employment  of  two 
swiveling      trucks      became 


fairly  common  on  street  cars.  While 
the  wheel  loads  and  car  dimensions  are 
not  great  enough  to  demand  the  use 
of  eight  wheels  for  purely  structural 
reasons,  the  superior  riding  qualities, 
ease  of  negotiating  curves,  and  possibili- 
ties of  higher  speeds  have  caused  the 
single  truck  to  all  but  disappear  from 
American  street  car  lines. 

Early  double  trucks  were  merely 
steam  railroad  trucks  with  provision  for 
mounting  of  electric  motors.  It  soon 
was  found  that  they  were  not  sufficiently 
flexible  to  make  for  easy  riding  on 
rough  track,  and  designers  attacked  the 
problem  of  obtaining  a  more  flexible 
support  for  the  car  body.  As  a  result,  a 
number  of  types  were  brought  out. 

Support  of  the  bolster,  or  cross-member 
lo  which  the  car  body  is  attached 
through  a  center  bearing  and  a  king 
bolt,  can  be  arranged  in  a  number  of 
ways.  The  simplest  is  to  fasten  it 
directly  to  the  side  frames  so  that  they 
form  one  integral  unit.  This  practically 
duplicates  the  arrangement  used  on  the 
single  truck.  Cushioning  of  the  support 
is  then  entirely  through  the  springs 
carrying  the  weight  on  the  journal 
boxes.  These  springs  may  be  elliptical 
or  helical,  or  a  combination  of  the  two. 
In  any  event,  the  spring  action  is  con- 
fined to  absorbing  vertical  play  of  the 
axles,  and  there  is  no  compensation  for 
swaying  of  the  superstructure.  The 
rigid  bolster  truck  was  suitable  for  slow 
speeds,  principally  for  freight  motor 
cars  and  locomotives. 

The  floating  bolster,  which  was 
adapted  from  steam  railroad  practice,  is 
mounted  on  elliptic  springs  which  rest 
on  the  side  frames  of  the  truck.  It  has 
an  independent  vertical  movement  and 
travels  in  ways  in  the  side  frames.  This 
type   of   construction,   which   had   long 

This  early  Brill  truck  represents  a  further 
development.  The  framing  is  more  rigid 
and  the  Journal  boxes  are  carried  in 
guides 


A  modification  of  the  Bentley-Knight  truck, 
brought  out  soon  after  the  previous  one. 
liad  side  bars  tying  the  axles  together 
to  maintain  spacing  independently  of  the 
body 


been  standard  for  steam  railroad  freight 
cars,  was  adopted  for  electric  cars 
fifteen  years  ago  to  obtain  an  extremely 
low  over-all  height  in  order  to  lower  the 
car  floor  and  eliminate  a  step.  While 
it  is  not  suited  to  high-speed  work,  the 
arch-bar  truck  has  been  quite  successful 
in  city  service. 

Best  results  in  high-speed  service 
with  any  of  the  conventional  types  of 
truck  are  obtained  with  the  swinging 
bolster.  Here  the  bolster  travels  in  a 
guide  or  transom,  and  is  mounted  on 
elliptic  springs.  Unlike  the  floating 
bolster,  the  springs  do  not  rest  directly 
on  the  side  frames,  but  are  carried  in  a 
saddle  hung  from  the  transom,  so  that 
opportunity  exists  for  a  side  swing  of 
the  superstructure.  Various  au.xiliary 
spring  systems  have  been  devised  to  in- 
crease the  flexibility  still  further. 
Trucks  of  this  type  have  been  used  for 
all  classes  of  high-speed  passenger  serv- 
ice. Since  a  certain  amount  of  height 
is  necessary  to  gain  flexibility  in  a  truck 
of  this  type,  it  is  somewhat  difficult  to 
adapt  it  for  use  under  extremely  low- 
floor  cars. 

Since  the  two  trucks  of  a  car  may 
be  mounted  any  distance  apart,  there  is 
no  practical  limit  on  length  of  body 
that  can  be  supported.  Overhang  on 
curves  is  the  greatest  limitation,  and  this 
can  be  minimized  by  mounting  the 
trucks  a  considerable  distance  from  the 
ends  of  the  body.  The  wheelbase  of  the 
truck  itself  must,  however,  be  kept  short 
enough  so  that  the  car  can  negotiate 
curves  of  the  minimum  radius  encount- 
ered. This  may  cause  difiiculties  in  the 
mounting  of  motors  and  brake  rigging. 
Ordinarily,  the  motors  are  placed  be- 
tween the  axles,  but  by  placing  them 
outside  the  axles  the  wheelbase  can  be 
reduced  materially.  The 
maximum  allowable  wheel- 
base  is  seldom  more  than 
7  ft. 

Efforts  have  been  made  in 
recent  years  to  design  trucks 
which  will  eliminate  the 
principal  disadvantages  of 
standard  types.  Require- 
ments of  today  call  for  high 
speeds  and  high  rates  of  ac- 
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A  somewhat  more  recent  singrle  truck  with 
elliptic  gprinffs  inserted  to  reduce  oscil- 
latioFiH  of  the  car  body 

celeration  and  braking.  Smoother  rid- 
ing and  quietness  are  demanded  to 
meet  the  competition  of  the  automobile. 
Ease  of  access  is  also  essential,  calling 
for  low  step  height,  with  the  ultimate 
desire  to  eliminate  steps  altogether. 
But  above  all  there  has  been  an  insistent 
demand  for  weight  reduction.  This  is 
an  essential  factor  in  attaining  most  of 
the  other  requirements.  Light  weight 
means  reduced  power  demand,  which  in 
turn  makes  possible  smaller  motors. 
Again,  it  permits  reduced  dimensions, 
and  makes  possible  changes  in  body 
construction  that  otherwise  would  be 
out  of  the  question. 

One  of  the  earliest  devices  to  over- 
come the  objections  to  the  standard 
double  truck  was  the  maximum  traction 
truck,  brought  out  by  the  J.  G.  Brill 
Company  in  1891.  The  distinguishing 
feature  of  this  truck  was  that  one  axle 
carried  standard  30-in.  wheels,  while  the 
other  had  wheels  of  a  considerably 
smaller  diameter,  usually  about  22  in. 
The  center  bearing  was  offset  so  that 
between  60  per  cent  and  75  per  cent  of 
the  total  car  weight  was  carried  by  the 
large  wheels.  It  was  used  with  a  two- 
motor  equipment,  one  motor  per  truck, 
the  weight  of  the  motor  adding  to  the 
portion  of  the  body  weight  carried 
through  the  center  bearing.  Use  of  the 
maximum  traction  truck  permitted  a 
saving  in  height  of  as  much  as  10  in., 
and  it  was  claimed  that  one  step  could  be 
eliminated  through  it.  The  principal 
difficulty  was  that,  due  to  the  unequal 
distribution  of  weight,  there  was  a  tend- 
ency of  the  small  wheels  to  derail. 
The  maximum  traction  truck  was  en- 
tirely unsuited  to  high  speeds,  and,  of 
course,  the  possible  adhesive  weight, 
even  with  the  offset  center  bearing,  was 
materially  less  than  with  the  standard 
trucks  with  equal  diameter  wheels  and 
four  motors  per  car. 

Since  the  early  days  of  electric  rail- 

A    standard    short-wheelbase    trnck    of    the 
swinBing  bolster  type  of  recent  desiicn 


ways  the  propulsion  motors  have  been 
hung  from  the  axles  on  bearings  which 
are  made  integral  with  the  motor  case. 
This  arrangement  serves  to  align  the 
driving  pinion  of  the  motor  with  the 
driven  gear  on  the  car  axle.  Thus 
mounted,  the  motor  is  free  to  rotate 
around  the  car  axle.  It  is  restrained  by 
means  of  a  bar  or  other  member  con- 
nected to  the  side  of  the  motor  case 
opposite  the  axle,  and  held  to  the  side 
frame  or  end  frame  of  the  truck  through 
springs.  Approximately  half  the  motor 
weight  is  thus  carried  directly  on  the 
axle,  and  its  weight  is  transferred  to  the 
track  through  the  wheels  without  the 
medium  of  springs.  With  increased 
weights  of  motors  the  resultant  pound- 
ing  became    increasingly   destructive. 

In  recent  years  it  has  become 
standard  practice  to  use  two  motors  on 
each  truck,  one  to  an  axle.  By  this 
means,  the  maximum  unsprung  weight 
on  any  axle  is  only  slightly  more  than 
one-half  of  what  it  is  with  a  single 
motor  per  truck.  Progress  in  motor 
design  has  made  it  possible  to  obtain 
practically  as  good  efficiency  with  four 
motors  per  car  as  with  two.  Naturally, 
it  has  resulted  in  lighter  members  of  the 
truck  and  has  permitted  the  use  of 
smaller  axles,  bearings  and  other  parts. 
Less  power  transmitted  per  axle  has 
made  it  possible  to  use  smaller  gears 
and  higher  reductions,  so  that  the  motor 
speeds  have  been  increased  and  weights 
reduced  correspondingly. 

With  all  these  changes  there  still  has 
been  a  demand  for  trucks  of  even  better 
performance.  Manufacturers  have  met 
this  in  a  number  of  different  ways. 
Some  have  followed  along  conventional 
lines,  but  in  general  the  changes  have 
been  radical.  One  of  the  most  successful 
has  been  the  abandonment  of  spur  gear- 
ing and  the  subsitution  of  worm  drive. 
With  this  the  motor  speed  can  be  as 
high  as  is  desirable  from  the  electrical 
standpoint.  Longitudinal  mounting  of 
the  motor  has  removed  the  limitation  to 
its  length  imposed  by  placing  it  between 
the  wheels,  and  also  has  made  it  possible 
to  extend  the  motor  shaft  to  anv  desired 


The  maximum  traction  truck  was  a  favor- 
ite when  two-motor  eiiuipinents  were 
popular 

length.  Development  of  the  worm  drive 
principle  has  been  carried  out  by  the 
Timken-Detroit  Axle  Company,  and  a 
number  of  designs  have  been  made  by 
that  company  to  incorporate  improve- 
ments from  time  to  time  as  experience 
has  shown  them  desirable. 

Less  radical  changes  have  been  made 
by  the  J.  G.  Brill  Company  and  the  St. 
Louis  Car  Company  in  modifications  of 
the  swinging  bolster  type  of  truck  to 
adapt  it  for  high-speed  motors  under 
low-floor  cars.  This  has  necessitated  a 
change  in  the  arrangement  of  the  swing- 
ing links  to  give  them  sufficient  length 
for  flexibility  of  the  truck.  Additional 
springs  have  also  been  included  for 
easy  riding.  Motor  drives  with  these 
trucks  include  a  single-reduction  spur- 
geared  motor,  mounted  so  that 
practically  its  entire  weight  is  carried 
free  from  the  axles.  Another  type  is  a 
worm  gearing  in  which  the  motors  are 
mounted  outside  the  axles,  with  long 
drive  shafts  connecting  them  to  the 
opposite  axles.  Still  another  arrange- 
ment is  the  W-N  drive,  which  reverts 
to  the  double-reduction  gearing,  but 
with  the  difference  that  the  motor  is 
swung  entirely  free  of  the  axle.  A  re- 
cent truck  of  the  Cincinnati  Car  Cor- 
poration employs  a  modified  form  of 
arch-bar  truck  to  accomplish  the  same 
purpose  of  providing  flexibility  of 
motor   mounting. 

Development  of  braking  methods  fol- 
lowed naturally  along  with  the  changes 
and  improvements  in  motive  power. 
Hand-brake  rigging  had  been  stand- 
ardized for  steam  cars  and  horse  cars 
for  many  years  before  the  days  of  elec- 
tric motors.  With  the  higher  speeds 
and  greater  loads  of  the  electric  cars, 
it  soon  was  found  that  the  existing 
brakes  were  inadequate.  Originally, 
brakes  were  supported  from  movable 
points,  subject  to  the  action  of  the  car 


One  of  the  recent  Timken  worm-drive 
trucks.  Structurally  it  is  a  modiflcation 
of  tlie  arch-bar  t.vpe 


Electric  Railway  Journal — September  15,  1931 
525 


An  adaptation  of  the  swinKing  bolster  truck 
to  worm  drive.  Individual  braite  cylinder 
and  drive  for  eacli  trucic  are  used 

springs.  They  would  not  equalize  the 
pressure  of  the  brake  shoes  on  the 
wheels.  This  forced  a  change  of  the 
system  to  a  form  in  which  the  brakes 
were  supported  from  the  axle  box  frame 
and  equalizing  levers  incorporated  in 
the  brake  rigging.  With  the  advent  of 
the  independent  car  truck  the  lever 
system  was  built  on  it,  and  the  connec- 
tions with  the  hand  staffs  for  the 
operating  levers  made  through  chains 
or  a  combination  of  chains  and  levers, 
thus  providing  a  maximum  of  flexibility. 

With  the  adoption  of  mechanical 
power,  the  hand  brake  had  to  be  sup- 
plemented with  a  brake  that  did  not 
depend  on  the  brawn  of  the  driver. 
Cable  cars  ordinarily  employed  track 
brakes,  consisting  of  brake  blocks 
pressed  against  the  rails  by  a  system  of 
levers.  These  were  also  hand  brakes, 
and  required  a  heavy  pull  or  an  ex- 
tremely long  leverage.  The  air  brake, 
which  had  been  so  successful  in  steam 
railroad  service,  was  soon  adapted  to 
the  needs  of  street  cars.  One  of  the 
earliest  air  brakes  was  installed  by  the 
Westinghouse  Air  Brake  Company  in 
Pittsburgh  in  1890.  It  had  an  axle- 
driven  compressor  and  a  control  not 
unlike  that  in  use  today  for  straight  air. 
Other  manufacturers  entered  the  field, 
and  many  different  types  of  air  brake 
were  brought  out.  Stationary  air  com- 
pressors with  storage  tanks  on  the  cars 
have  been  tried.  By  1895  motor-driven 
compressors  had  driven  out  the  axle 
type.  No  essential  change  has  been 
made  in  the  straight  air  brake  since  that 
time.  When  rapid  transit  made  it  neces- 
sary to  run  cars  in  fairly  long  trains, 
the  automatic  air  brake  was  adapted  to 
the  service.  The  use  of  automatic  air 
has  continued  wherever  trains  of  more 
than  two  cars  are  used  to  any  extent. 
Electro-pneumatic  control  of  the  brakes 
in  order  to  obtain  simultaneous  applica- 
tion on  all  cars  of  a  train 
has  been  used  in  all  recent 
rapid  transit  equipment. 

From  the  earliest  days  of 
electric  railways  it  was 
realized  that  the  motors 
could  be  used  for  braking, 
either  by  short-circuiting 
them  through  a  resistance  or 
by  using  them  as  generators 
and  feeding  current  back 
into  the  line.  Many  in- 
ventors   have    attacked    the 


problem  and  working  on  these  prin- 
ciples, have  devised  brakes  which  have 
been  practical.  Electric  current,  either 
generated  by  the  car  motors  or  taken 
from  the  line,  also  has  been  used  for 
various  solenoid  brakes.  The  most 
effective  of  these  have  a  shoe  or  shoes 
touching  or  approaching  the  rail  head, 
the  lever  system  being  so  arranged  that 
the  car  is  drawn  against  the  rail  with 
increased  force,  thus  making  the  wheel 
brakes  more  effective  and  preventing 
skids.  The  best  known  of  the  early 
brakes  of  this  type  was  the  Newell 
brake,  brought  out  by  the  Westinghouse 
Company  in  1901. 

Numerous  other  types  of  brakes  have 
been  used.  The  friction  brake  of  W.  L. 
Abbott,  developed  on  the  North  Chicago 
Street  Railway  in  1889,  was  one  of  the 
earliest  of  the  so-called  momentum 
brakes.  By  pulling  on  a  lever  a  chain 
was  drawn  tightly  around  the  axle,  the 
movement  of  the  a.xle  itself  tightening 
the  chain  further  and  increasing  the 
braking  effort.  Another  brake  tried  out 
in  the  early  days  was  the  hydraulic 
brake.  One  type,  developed  by  Lom- 
bard in  1895,  used  compressed  oil  for 
applying  the  braking  force.  A  some- 
what similar  brake  was  brought  out  bv 
J.  H.  Neal  of  Boston  in  1900.  Both 
types  used  axle-driven  compressors  to 
pump  the  oil  into  a  reservoir  against  air 
pressure.  After  some  30  years,  the 
hydraulic  brake  has  again  been  brought 
forward  in  a  car  developed  at  Joliet. 
The  new  brake,  however,  is  of  the  static 
type,  and  reauires  no  pump. 

Some  recent  cars  are  fitted  with  air 
brakes  of  the  automotive  type,  similar 
to  those  used  on  buses  and  trucks. 
These  brakes  dispense  with  a  large  part 
of  the  lever  system,  and  the  travel  of 
the  mechanism  is  reduced  so  much  that 
the  ordinary  cylinder  with  a  piston  mov- 
ing a  considerable  distance  can  be  re- 

.-\  lieavy  trucic  of  tlie  swinsinic  bolster  type 
designed  for  hiKh-speed  rapid  transit 
service 


One    of   the    newer   trucks    of   the   arch-bar 
type,  arrangred  for  double-reduction  drive 


placed  by  a  diaphragm  with  relatively 
small  movement.  By  this  means  the 
quantity  of  air  needed  is  greatly  re- 
duced and  the  air  compressor  can  be 
correspondingly  much  smaller. 

From  early  days  the  actual  friction 
producing  the  braking  effect  was  de- 
veloped by  shoes  pressing  on  the  wheel 
treads  and  sometimes  on  the  flanges. 
Wear  of  wheels  and  shoes  makes  fre- 
quent adjustment  necessary.  Further- 
more, the  shoes  have  a  limited  life.  Cast 
iron,  with  or  without  inserts  of  various 
materials  to  increase  the  friction  or  re- 
duce the  wear,  has  been  the  accepted  ma- 
terial for  brakeshoes  for  years.  Im- 
provements in  composition  and  methods 
of  casting  have  resulted  in  a  material 
increase  in  the  life  of  brakeshoes,  with- 
out a  corresponding  loss  of  service  of 
the  car  wheels. 

As  a  means  of  reducing  the  need  for 
adjustment  and  in  order  to  retain  uni- 
formity of  braking  over  a  wide  range 
of  conditions,  a  number  of  designers 
have  gone  to  the  adoption  of  brakes  in 
which  the  wheels  are  not  used  as  sur- 
faces for  producing  friction.  The  ear- 
liest of  these  was  the  band  brake  in 
which  a  band  of  fabric,  usually  rein- 
forced with  a  metal  backing,  is  drawn 
against  the  outer  surface  of  a  metal 
drum  attached  to  the  axle.  This  type 
cf  brake  gave  fair  service,  but  it  was 
unreliable  when  wet  and  also  was  rather 
troublesome  to  maintain,  since  the  bands 
wore  out  rapidly.  Some  designers  have 
reversed  the  practice,  a  pair  of  brake- 
shoes  of  molded  material  being  used  to 
press  against  the  inner  surface  of  a 
drum  attached  to  the  axle  or  inside  the 
wheel.  This  type  of  brake  can  be  en- 
tirely inclosed,  making  it  proof  against 
the  weather.  Still  another  plan  is  to 
use  shoes  pressing  against  one  or  both 
of  the  radial  faces  of  a  disk  attached 
to  the  axle  or  to  the  armature  shaft. 
Each  of  these  devices  has 
merit  and  with  all  of  them 
the  travel  of  the  parts  is 
"^  ,  much  less  than  with  the 
ordinary  type  of  wheel 
brake.  Also  the  braking 
surfaces,  not  being  used  for 
other  purposes,  wear  away 
less  rapidly  and  fewer  ad- 
justments are  needed.  The 
parts  are  fewer  in  number 
and  are  lighter  than  those  of 
the  wheel  brake. 
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Victory  Over  Political  and  Engineering 

Obstacles  Is 


Rapid  Transit 
Acfiievement 


By    Ew 
Rapid   transit   trains   on   the    Brooklyn 
united  the   borouglis   for   many 


ing    Galloroay ,    N .    Y 
Brtflji^e  have 
years 


"  Lf  URSUIT  of  a  suitable  and  ade- 
M.  quale  system  of  rapid  transit  has 
been  constant.  The  sought-for  ideal  has 
been  at  times  almost  in  sight :  again  it 
has  disappeared,  only  to  be  revived  as 
the  struggle  for  it  grew  in  strength. 
Romance  and  tragedy,  few  successes 
and  many  failures  marked  the  quest. 
In  its  service  men  .  .  .  have  sunk 
their  all  in  vain  attempts  to  material- 
ize their  dreams  only  to  retire  bank- 
rupt and  see  other  men  reap  golden 
harvests  from  their  crops.  The  history 
of  rapid  transit  is  replete  with  flashes 
of  genius  and  the  sordid  spirit  of  greed. 
The  struggle  for  public  franchises  alone 
.  .  .  provides  material  for  a  thrilling 
drama."  Thus  James  Blaine  Walker, 
secretary  of  the  New  York  Transit 
Commission,  sums  up  the  history  of  a 
service  that  has  been  vital  in  the  up- 
building of  great  metropolitan  cities. 

NEW     YORK 

New  York  City,  the  largest  metrop- 
olis on  the  continent  ever  since  Colonial 
days,  was  easily  the  first  to  become 
seriously  congested.  Manhattan  Island 
was   settled  at   the   southern   extremitv 


and,  being  long  and 
narrow,  grew  toward 
the  north.  Three 
steam  railroads  en- 
tered the  city  and 
several  others 
reached  terminals  in 
New  Jersey  and 
Long  Island,  con- 
necting with  Man- 
hattan by  ferries. 
Omnibuses  were  the 
principal  local 
vehicles.  By  1850 
they  made  up  nearly 
40  per  cent  of  all  the 
traffic  on  Broadway. 
A  count  showed  a 
thirteen-second  head- 
way. Street  cars 
ran  on  some  of  the  other  thoroughfares, 
but  the  service  was  inadequate  to  meet 
the  heavy  demands. 

It  was  to  alleviate  such  conditions 
that  in  1864  Hugh  B.  Willson,  heading 
a  number  of  prominent  New  Yorkers, 
incorporated  the  Metropolitan  Railway 
Company,  with  a  capital  of  $5,000,000, 
to  construct  an  underground  railroad. 
The  plans  called  for  an  arch-roof  tun- 
nel lined  with  brick  and  carrying  two 
tracks.  Propulsion  was  to  be  with 
steam  locomotives.  The  line  was  to 
run  in  Broadway  from  the  Battery  to 
34th  Street  and  then  in  Sixth  Avenue  to 
59th  Street.  The  London  Underground 
had  opened  in  1863,  and  its  success 
caused  the  project  to  be  well  received. 
In  the  Legislature,  however,  the  oppo- 
sition of  the  existing  transportation 
lines  blocked  a  franchise.  A  new  bill 
passed  by  the  Legislature  in  1865  was 
vetoed  by  the  Governor.  Several  bills 
were  introduced  by  other  persons,  but 
nothing  came   of  them. 

However,  in  the  confusion  the  rail- 
road law  of  1850  was  amended  in  1866 
by  authorizing  the  formation  of  a  com- 
pany to  build  a  railroad  with  a  cable 
driven  by  stationary  power  as  a  source 


of  propelling  force.  Charles  T.  Harvey, 
in  whose  favor  this  amendment  had 
been  passed,  planned  to  build  an  ele- 
vated railway  with  his  patented  cable 
drive.  His  main  route  was  from  the 
Battery  up  Greenwich  Street  and  Ninth 
Avenue  and  finally  to  Kingsbridge.  He 
also  proposed  lines  up  Broadway  to 
Yonkers  and  up  Third  Avenue  to  Har- 
lem. Harvey  organized  the  New  York 
Elevated  Railroad  Company,  and  in 
1867  constructed  an  experimental  sin- 
gle-track section  of  his  railway  k  mile 
long  in  Greenwich  Street  northward 
from  Battery  Place.  This  was  placed 
in  trial  operation  in  June,  1868.  The 
plan  was  adjudged  practical  by  the  com- 
missioners provided  in  the  act.  So  well 
were  the  directors  pleased  that  they 
authorized  the  inventor  to  extend  the 
line  to  Cortlandt  Street. 

Financing  proved  difficult,  and  in 
1869  the  bankers  forced  a  receivership. 
After  a  reorganization  the  single  track 
was  extended  in  1870  as  far  as  30th 
Street.  The  cable  method  of  propul- 
sion proving  a  failure,  the  bondholders 
obtained  permission  to  substitute  steam 
locomotives,  and  on  April  20,  1871,  op- 
eration began  again  with  a  train  of 
three  cars  hauled  by  a  dummy  engine. 
The  road  has  been  in  service  ever  since. 

Pursuant  to  a  law  passed  by  the 
Legislature  of  1868,  construction  of  a 
"pneumatic  dispatch"  tunnel  was  per- 
mitted under  Broadway  for  mail  and 
packages.  The  promoters  built  a  sec- 
tion of  passenger  tunnel  instead.  It 
was  a  9-ft.  circular  bore  312  ft.  long 
i)etween  Warren  and  Murray  Streets. 
Alfred  E.  Beach,  the  inventor  and 
builder,  used  the  shield  method  of  tun- 
neling for  the  first  time  in  America. 
A  circular  car  fitting  closely  inside  the 
tunnel  was  propelled  by  air  pressure 
obtained  from  a  large  blower  at  the  end 
of  the  tube.  A  trial  trip  was  made  in 
February,  1870.  The  Beach  company 
failed  to  raise  capital  and  the  atmos- 
pheric system  did  not  prove  a  success. 
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The  same  session  of  the  Legislature, 
1868,  authorized  a  subway  up  Pearl  and 
Mulberry  Streets,  Fourth  and  Madison 
Avenues  to  the  Harlem  River.  Some 
work  was  actually  begun  to  hold  the 
franchise,  but  the  line  never  was  built. 
Several  other  subway  companies  were 
organized  in  succeeding  years,  but  none 
of  them  managed  to  do  any  construc- 
tion. 

Meanwhile  considerable  activity  was 
manifest  in  elevated  railroads.  Dr. 
Rufus  H.  Gilbert  and  his  associates  ob- 
tained a  charter  in  1872  for  a  "patent" 
railroad  of  his  invention.    Tubular  iron 


Avenue  line  was  built  to  67th  Street 
and  the  Ninth  Avenue  line  extended  to 
Harlem. 

Gilbert's  lines  were  held  up  by  legal 
proceedings,  but  the  Sixth  Avenue  line 
to  59th  Street  finally  was  opened  in 
1878.  Financial  difficulties  ensued,  and 
the  Manhattan  Railway  came  into  the 
picture  in  1879,  leased  both  systems,  and 
completed  construction.  With  the  ex- 
tensions to  the  Harlem  River  in  opera- 
tion traffic  grew  by  leaps  and  bounds 
and  the  enterprise  became  profitable. 
More  than  60,000,000  passengers  were 
carried  in  1880.    Fares  of  10  cents  were 


Xobtlug  New   York's  first  elevated  in  Greenwich  Street — 1867 


roadways  were  to  be  suspended  above 
the  street  from  Gothic  arches  and  cars 
propelled  through  them  by  atmospheric 
or  other  power.  The  route  was  that 
of  the  Sixth  Avenue  line.  The  panic 
of  1873  prevented  the  company  from 
getting  capital  and  application  for  re- 
lief was  made  to  the  Legislature.  As  a 
result  the  act  of  1875  was  passed  cre- 
ating the  first  Rapid  Transit  Com- 
mission. The  act  confirmed  the  routes 
of  Gilbert's  company  and  also  laid  down 
many  ''connecting"  lines  for  the  New 
York  Elevated  Railroad.  The  com- 
missioners authorized  the  latter  com- 
pany to  build  a  connection  with  its 
Ninth  Avenue  line  to  reach  the  Grand 
Central  station  by  an  "extension"  from 
South  Ferry.  This  was  the  Third  Ave- 
nue elevated. 

By  the  Rapid  Transit  Act  the  com- 
missioners were  authorized  to  organize 
a  company  to  build  a  road  if  none  of 
the  existing  companies  carried  out  the 
plans  approved.  Under  this  clause  the 
Manhattan  Railway  Company  was  or- 
ganized ready  to  step  in  if  either  the 
New  York  Elevated  or  the  Gilbert 
Elevated  failed  to  complete  its  contract. 
The  former  company  completed  the 
Ninth  Avenue  line  as  far  as  59th  Street 
and  began  operating  it  in  1876,  and  to 
South  Ferry  in  1877.  The  Third  Ave- 
nue line  from  South  Ferry  to  42nd 
Street  was  opened  in  August,  1878,  and 
extended  to  125th  -Street  in  December 
of  the  same  year.     In  1880  the  Second 


established,  but  the  Rapid  Transit  Com- 
mission specified  a  5-cent  fare  during 
hours  when  workers  were  going  to  ot 
from  business. 

Following  the  success  of  the  first 
elevated  railroads  in  Manhattan  the 
demand  was  made  for  similar  facilities  in 
Brooklyn.  The  Brooklyn  Steam  Transit 
Company  was  chartered  in  1870  to  build 
an  elevated  road  from  Fulton  Ferry  to 
Flatbush,  but  capital  could  not  be  raised. 
However,  the  Brooklyn  Elevated  Rail- 
road was  chartered  in  1874  to  build  a 
road  from  the  end  of  the  new  Brooklyn 
Bridge  to  Woodhaven  through  Fulton 
Avenue  and  East  New  York.  After 
numerous  vicissitudes  ground  was 
broken  in  1876,  but  it  was  not  until 
1885  that  the  first  section  was  put  in 
service.  Meanwhile  the  Kings  County 
Elevated  Railroad  was  organized  in 
1878.  It  also  had  difficulties,  but  finally 
built  the  Nostrand  Avenue  line,  which 
was  placed  in  operation  in  1888.  The 
Union  Elevated  Railroad,  organized 
in  1886,  built  several  lines  which  were 
leased  to  the  Brooklyn  Elevated  Rail- 
road. Within  a  few  years  all  the  prop- 
erties in  the  city  were  acquired  by  the 
Brooklyn  Rapid  Transit  Company. 

All  of  these  lines,  both  in  Manhattan 
and  in  Brooklyn,  were  operated  for 
years  with  steam  locomotives.  Success 
of  electric  service  in  Chicago  and  else- 
where caused  agitation  in  favor  of  elec- 
trification in  New  York.  Finally  ar- 
rangements   were    made    to    equip    the 


Brooklyn  lines,  which  began  service 
with  multiple-unit  electric  trains  in 
1898.  Electrification  of  the  New  York 
elevated  lines  was  then  a  foregone  con- 
clusion, and  they  were  all  converted 
with  the  multiple-unit  system  by  1902. 

Agitation  in  favor  of  city-owned 
lines  in  New  York  began  as  early  as 
1873,  when  the  plan  was  suggested  by 
Abram  S.  Hewitt,  later  Mayor.  For 
many  years  public  opposition  was  ap- 
parent, but  in  1891  an  amendment  to 
the  Rapid  Transit  Law  authorized  the 
Mayor  to  appoint  a  Rapid  Transit  Com- 
mission with  power  to  lay  out  routes 
for  construction  with  either  public  or 
private  capital.  Such  a  board  was  ap- 
pointed, but  failed  to  accomplish  any- 
thing, and  the  Legislature  of  1894 
created  a  new  commission.  Alexander 
E.  Orr  was  chairman  and  William 
Barclay  Parsons  chief  engineer.  This 
was  the  board  that  built  the  first  New 
York  subway.  One  of  the  early  deci- 
sions of  this  new  board  was  that  under- 
ground railways  were  necessary.  Differ- 
ence of  opinion  developed  as  to  route, 
a  board  of  experts  recommending  a  line 
on  the  East  Side  through  Fourth  Ave- 
nue, while  the  commission  itself  favored 
Broadway.  Finally,  after  a  great  deal 
of  argument,  including  an  appeal  to  the 
Supreme  Court,  a  compromise  route 
was  selected  in  1897  going  from  City 
Hall  via  Elm  Street  and  Fourth  Ave- 
nue, across  42nd  Street  and  up  Broad- 
way to  Kingsbridge.  Extensions  under 
Lenox  Avenue  and  to  Bronx  Park  also 
were  included.  Four  tracks  were  speci- 
fied from  a  loop  at  City  Hall  to  103rd 
Street,  all  on  one  level.  This  zigzag 
route  proved  costly  years  later  when 
extensions  were  made.  A  modification 
of  the  original  plan  extended  a  two- 
track  line  from  City  Hall  to  a  loop  at 
the    Battery. 

Formation  of  Greater  New  York  in 
1899  by  inclusion  of  Brooklyn,  Queens, 
Richmond  and  the  Bronx  caused  more 
or  less  embarrassment,  for  the  proposed 
line  was  entirely  in  New  York  County. 
The  Manhattan  Railway  about  the  same 
time  caused  trouble  when  it  arranged 
to  apply  for  extensions  to  its  system. 
The  large  bond  required  of  the  con- 
tractor, $15,000,000,  also  made  it  diffi- 
cult to  get  anyone  to  undertake  the 
construction.  The  new  city  administra- 
tion, too,  seemed  ready  to  block  the 
project.  About  this  same  time  the 
Metropolitan  Street  Railway,  control- 
ling all  the  surface  cars  in  Manhattan, 
came  forward  with  a  proposition  to 
build  the  subway  in  return  for  a  per- 
petual franchise.  But  finally,  by  the  end 
of  1899,  the  legal  difficulties  had  been 
smoothed  out.  John  B.  McDonald,  who 
was  backed  by  August  Belmont,  was 
the  successful  bidder  for  Contract  No. 
1,  which  provided  for  construction  and 
operation  of  the  line  for  50  years.  The 
city  furnished  such  land  as  necessary 
and  the  contractor  supplied  the  equip- 
ment for  operation.    In  1901  it  was  de- 
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cided  to  extend  the  subway  to  Brook- 
lyn, and  Contract  No.  2  was  executed 
to  cover  that  portion  of  the  hne.  Oper- 
ation of  the  first  portion  of  the  subway 
began  Oct.  27,  1904,  with  muhiple- 
unit  electric  trains.  The  extension  to 
Atlantic  Avenue,  Brooklyn,  was  opened 
in  1908. 

During  the  progress  of  the  work  the 
Interborough  Rapid  Transit  Company 
was  formed  to  operate  the  subway  on 
its  completion.  In  1903  the  new  com- 
pany leased  the  Manhattan  Elevated 
Railway  for  999  years,  placing  the  Inter- 
borough in  control  of  all  rapid  transit 
lines  in  Manhattan  and  the  Bronx. 
Before  the  completion  of  the  subway  the 
Metropolitan  Street  Railway  formu- 
lated plans  for  a  competing  subway 
which  were  given  great  attention. 
Finally  the  Interborough  was  forced  to 
purchase  the  Metropolitan  company  in 
1906. 

Meanwhile  new  routes  were  being 
laid  out  by  the  Rapid  Transit  Com- 
mission. Before  the  first  subway  had 
been  in  service  a  year  it  began  to  be 
inadequate.  Criticism  of  the  commis- 
sion, despite  its  success,  became  so  in- 
sistent that  in  1907  a  law  was  passed 
abolishing  it  and  creating  two  State 
Public  Service  Commissions,  the  first 
district  comprising  New  York  City  and 
the  second  district  the  remainder  of 
New  York  State.  One  of  the  first  acts 
of  the  new  commission  was  investiga- 
tion of  the  acquisition  of  all  the  Man- 
hattan surface  car  Hnes  by  the  Inter- 
borough. In  the  progress  of  the  in- 
vestigation the  creditors  of  the  surface 
car  company  forced  a  receivership.  As 
a  result  of  this  receivership  the  surface 
lines  in  Manhattan  were  split  into 
two  new  companies,  the  New  York 
Railways  and  the  Third  Avenue  Rail- 
road, the  latter  entirely  independent  of 
Interborough  influence. 

Rapid  transit  projects  were  pushed 
as  fast  as  possible.  The  mistake  of  the 
zigzag  subway  was  rectified  by  making 
two  routes,  east  side  ;  nd  west  side. 
The  lines  were  continued  through  to 
Brooklyn.  Station  platforms  in  the  old 
subway  were  lengthened  and  third 
tracks  were  added  to  the  Second,  Third 
and  Ninth  Avenue  elevated  roads. 
New  routes  were  laid  out  in  the  Bronx 
and  in  Queens.  After  considerable  diffi- 
culty it  finally  was  decided  in  1911  to 
award  the  subway  contracts  jointly  to 
the  Interborough  and  the  Brooklyn 
Rapid  Transit  Company.  Construction 
work  was  begun  the  same  summer. 

The  changes  made  by  the  dual  sys- 
tem contracts  were  far-reaching.  The 
Interborough  previously  had  191  miles 
of  subway  and  elevated  track.  This  was 
increased  to  360  miles.  The  Brooklyn 
system,  formerly  all  elevated,  went  from 
105  miles  up  to  260.  In  other  words, 
the  single-track  mileage  of  rapid  tran- 
sit lines  in  the  city  was  more  than 
doubled.  Minor  additions  have  been 
made  since  that  time. 


Even  with  this  great  expansion  the 
needs  of  the  city  have  not  been  met. 
Politics  crept  in  and  prevented  a  con- 
tinuous program  of  expansion  to  meet 
the  growth  of  population.  After  several 
changes  in  legislation  the  present  Board 
of  Transportation  was  organized  in 
1924  and  empowered  to  build  new  sub- 
ways. Following  many  delays  con- 
struction was  started  in  earnest  in  1928, 
and  it  is  hoped  to  have  the  first  of  the 
new  lines,  the  Eighth  Avenue  subway, 
in  service  before  the  end  of  this  year. 


times  and  a  small  amount  of  progress 
made.  In  1889  S.  Pearson  &  Sons  of 
London  took  over  the  work  with  Eng- 
lish capital  and  by  1891  carried  the 
north  tunnel  to  a  point  3,900  ft.  from 
New  Jersey  by  the  use  of  the  shield 
tunneling  method.  Again  funds  gave 
out.  It  was  not  until  1902  that  the 
scheme  became  active  again  when  Wil- 
liam G.  McAdoo  organized  the  New 
York  &  New  Jersey  Railroad.  This 
company  resumed  the  work,  and  the 
same   interests   formed    the   Hudson   & 


By     Underloood     d     V  ndcrwood 
The  famous   llOtli   Street  curve  on  the  Manhattan  Elevated  when 
rapid  transit  in   New   York   was   young: 


HUDSON     TUBES 

From  early  days  ferries  plied  across 
the  Hudson  River  between  New  York 
and  New  Jersey.  The  irregularities  of 
the  service  prompted  various  schemes 
for  tunnels  under  the  river,  dating  from 
the  middle  of  the  nineteenth  century. 
However,  the  first  to  be  incorporated 
was  the  Hudson  River  Tunnel  Com- 
pany, formed  in  1873  to  construct  an 
underground  line  connecting  New  York 
with  the  railroad  terminals  in  New- 
Jersey.  Work  was  begun  late  in  1874 
by  sinking  a  shaft  in  Jersey  City  at 
Fifteenth  Street.  Litigation  held  up 
the  work  until  1879,  when  the  shaft 
was  sunk  deeper  and  a  heading  started 
for  the  tunnel  60  ft.  below  the  surface. 
The  plans  adopted  called  for  two  ellip- 
tical tunnels,  each  holding  one  track. 
The  north  tunnel  was  driven  280  ft. 
when  a  blowout  of  air  occurred  in 
1880,  drowning  the  workmen  and  flood- 
ing the  tunnel.  In  1881  work  was  re- 
sumed, but  it  was  stopped  for  lack  of 
funds  the  next  year  after  the  north 
tunnel  had  been  driven  1,542  ft.  from 
New  Jersey  and  74  ft.  from  New  York, 
and  the  south  tunnel  570  ft.  from  New 
Jersey.     Work  was  resumed  at  various 


Manhattan  Railroad  to  build  two  simi- 
lar tunnels  to  lower  New  York.  The 
north  one  of  the  old  tubes  was  carried 
through  in  1904  and  its  mate  in  1905. 
A  franchise  was  obtained  to  continue 
the  line  in  New  York  under  Sixth 
Avenue  as  far  as  33rd  Street.  Mean- 
while work  was  started  on  the  lower 
pair  of  tubes,  and  twin  22-story  office 
buildings  were  erected  over  the  termi- 
nal at  the  New  York  end.  These  lines 
began  operating  in  1908.  In  1912  a 
connection  was  made  with  the  Pennsyl- 
vania Railroad  and  through  service 
established  to  Newark.  From  the  be- 
ginning the  system  was  operated  with 
all-steel  multiple-unit  trains. 

CHICAGO 

Observing  the  success  of  the  elevated 
railroads  in  New  York,  it  was  not  long 
until  demands  were  made  for  similar 
facilities  in  Chicago.  There  was  some 
talk  of  building  a  line  like  Harvey's 
elevated  in  New  York.  Again,  as  early 
as  1886  Chicago  was  planning  subways. 
In  1888  a  proposal  was  made  for  an 
underground  transit  system  to  have  a 
main  line  under  Monroe  Street,  with 
a  loop  about  the  business  district.    This 
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plan    never    progressed    much    farther 
than  the  ordinance  stage. 

Following  this  project  a  real  step  was 
made  in  1888  when  a  company  was 
formed  to  build  an  elevated  railroad  to 
the  South  Side.  Consent  was  soon  ob- 
tained and  construction  was  begun.  In 
anticipation  of  the  World's  Fair  of 
1893  work  was  pushed  and  the  road  was 
opened  on  June  6.  1892.  as  far  as  39th 
Street.  It  was  extended  to  the  fair 
grounds  in  Jackson  Park  in  time  for 
the  exposition.  Steam  locomotives  were 
used  to  haul  trains  of  trail  cars.  Unlike 
the  elevated  railroads  in  New  York, 
which  were  erected  over  city  .streets, 
this  and  other  Chicago  lines  buih  later 
were  constructed  on  private  right-of- 
way  through  the  middle  of  the  blocks. 
Thus  the  South  Side  line  became  known 
as  the  "Alley  L." 


private  right-of-way  for  the  greater 
portion  of  the  distance. 

Meanwhile  the  Lake  Street  Elevated 
Railway  had  been  built  parallel  to  the 
Metropolitan  for  a  distance  of  6J  miles 
from  the  center  of  the  city.  So  success- 
ful was  the  latter  that  the  Lake  Street 
line  was  changed  over  to  electric  oper- 
ation during  June,   1896. 

Last  of  the  rapid  transit  systems  to 
be  built  in  Chicago  was  the  Northwest- 
ern Elevated.  The  first  contract  was 
let  in  February,  1895,  but  it  was  not 
opened  until  1900.  It  was  the  first  one 
of  the  elevated  lines  for  which  electric 
service  was  planned  from  the  inception 
of  the  road. 

As  originally  built  the  Chicago  ele- 
vated railways  were  operated  indepen- 
dently. Each  of  the  four  systems  had 
its  own  terminal  at  the  outskirts  of  the 


Chicago     Atrial     ^urleu     t'o. 
Chicago's  faniong  Loop  District — made  posdible  by  rapid  transit 


One  of  the  great  attractions  at  the 
World's  Fair  was  the  Intramural  Rail- 
way. It  was  an  elevated  loop  line,  with 
its  several  stations  near  the  principal 
exhibit  centers.  The  road,  opened  for 
traffic  on  April  20,  1893,  was  the  first 
demonstration  of  heavy  electric  train 
service.  Passenger  cars  equipped  with 
motors  hauled  one  or  two  trailers.  On 
the  occasion  of  "Railroad  Day"  a  dem- 
onstration was  given  of  a  train  of  seven 
trailers  hauled  by  a  single  motor  car. 
The  road  was  in  service  the  entire  time 
of  the  exposition.  It  carried  thousands 
of  passengers  and  gave  a  great  impetus 
to  heavv   electric   traction. 

In  1892  A.  F.  Walcot  of  New  York 
formed  the  Metropolitan  West  Side 
Elevated  Railway  to  be  run  with  40- 
ton  steam  locomotives.  Success  of  the 
Intramural  Railway  made  the  builders 
change  their  plans  and  adopt  electricity. 
When  the  line  was  opened  on  May  17. 
1895,  from  Franklin  Street  for  a  dis- 
tance of  5  miles  westward  it  was  the 
first  permanent  all-electric  elevated  rail- 
road in  the  United  States.  Like  the 
South    Side    Elevated   it   was   built   on 


central  business  district,  which  at  that 
time  was  about  ^  mile  square.  In  1894 
a  loop  delivery  line  was  proposed,  and 
after  .somewhat  extended  negotiations 
it  was  constructed  by  a  new  company, 
financed  largely  by  the  four  elevated 
railways.  The  new  line  made  a  double- 
track  loop  on  Wabash  .Avenue,  Fifth 
.■\venue,  Lake  Street  and  Van  Buren 
Street,  with  connections  to  the  four 
systems. 

Contracts  for  the  electrification  of  the 
South  Side  Elevated,  the  last  of  the 
Chicago  systems  to  be  converted,  were 
let  in  1897.  Unlike  the  older  electri- 
fications, in  which  one  motor  car 
hauled  several  trailers,  this  one  called 
for  the  use  of  several  motor  cars,  con- 
trolled jointly  by  one  motorman  through 
the  use  of  the  multiple-unit  control  sys- 
tem devised  by  Frank  J.  Sprague.  This 
installation,  put  in  service  in  May, 
1898.  proved  epochal  in  rapid  transit. 
All  the  other  elevated  railroads  soon 
were  equipped  with  multiple-unit  con- 
trol, either  the  Sprague  system  or  the 
electro-pneumatic   type. 

Certain  tunnels  had  been  built  toward 


the  end  of  the  last  century  to  carry  the 
street  car  lines  under  the  rivers  to  pre- 
vent drawbridge  delays.  In  1900  John 
M.  Roach,  then  president  of  the  Union 
Traction  Company,  proposed  a  system 
of  subways  under  the  principal  down- 
town streets  connected  with  the  under- 
river  tunnels  to  provide  a  terminus  for 
the  principal  street  car  lines.  Nothing 
came  of  the  project,  nor  of  others 
which  were  brought  forward  at  various 
times. 

When  the  consolidation  ordinances 
of  1907  were  drawn  up  subways  were 
incorporated  as  an  element  in  the  plan. 
Annual  payments  of  the  surface  lines 
to  the  city  were  impounded  to  form  the 
nucleus  of  a  fund  for  construction  of 
rapid  transit  lines.  From  time  to  time 
plans  have  been  made  to  begin  such  a 
system,  but  up  to  the  present  no  definite 
action  has  been  taken.  Legislation 
adopted  last  year  for  the  consolidation 
of  all  local  transportation  lines  in  the 
city,  however,  paves  the  way  for  the 
construction  of  rapid  transit  subways 
in  Chicago's  business  district,  with  sub- 
sequent extensions  of  subway  and  ele- 
vated lines  to  cover  the  entire  city. 

BOSTON 

Rapid  transit  in  Boston  dates  from 
1891.  During  that  year  Henry  M. 
Whitney  discussed  the  possibilities  of 
an  underground  passenger  railway  as 
a  means  of  reducing  street  congestion 
in  the  business  district,  principally  on 
Tremont  Street.  Early  in  1892  the 
Rapid  Transit  Commission,  formed  the 
year  previous  to  investigate  the  matter, 
agreed  on  a  provisional  loop  route, 
partly  elevated  and  partly  underground. 
The  plan  was  not  approved  and  in  1894 
the  Legislature  appointed  a  new  board. 
The  arrangement  adopted  called  for  a 
double-track  subway  from  an  entrance 
at  Park  Square  via  Boylston  and  Trem- 
ont Streets  to  an  underground  loop  at 
Park  Street.  Surface  cars  were  di- 
verted into  it  from  the  Back  Bay  and 
Ro.xbury  districts.  This  section,  opened 
in  September,  1897.  was  the  first  sub- 
way in  America.  Another  pair  of 
tracks  enter  the  subway  at  Pleasant 
Street,  paralleling  the  first  pair  of 
tracks  from  Boylston  Street  to  Park 
Street,  with  a  second  loop  at  that  point. 
A  similar  subway  with  four  tracks 
went  from  the  vicinity  of  North  Sta- 
tion via  Haymarket  Square  to  Adams 
.Square  and  Scollay  Square,  where  loops 
were  constructed.  \  connection  under 
Tremont  Street  between  Park  Street 
and  Scollay  Square  gave  a  through 
route  under  the  city.  As  a  result  all 
street  car  tracks  were  removed  from 
Tremont  Street. 

Subway  construction  in  Boston  was 
undertaken  by  the  city  and  the  structure 
leased  to  the  operating  company.  This 
was  an  innovation  in  the  history  of  city 
railways  in  America.  Need  for  real 
rapid  transit  service  becoming  more  and 
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Kntrancp  to  tlie   Boylsfon   Street   Subway  at  I*ark   Scuiare- 
the  first   subway   in   Anieriea 


more  apparent,  in  1897  a  bill  was  passed 
in  the  Massachusetts  Legislature  for  the 
charter  of  a  comprehensive  elevated 
railway  system.  The  main  route  was 
to  be  from  Sullivan  Square  in  Charles- 
town  to  Dudley  Street  in  Roxbury,  via 
Atlantic  Avenue,  a  distance  of  5  miles. 
It  also  was  proposed  to  construct  an 
alternate  route  under  Tremont  Street, 
utilizing  the  street  car  subway  between 
North  Station  and  Pleasant  Street, 
joining  the  elevated  track  as  near  those 
points  as  possible.  This  plan  was 
adopted  with  minor  modifications  and 
the  line  was  placed  in  service  in  1899 
with  multiple-unit  trains.  Thus  Boston 
not  only  has  the  first  subway,  but  also 
the  first  underground  rapid  transit  sys- 
tem in  America.  The  Atlantic  Avenue 
elevated  was  not  opened  until  August. 
1901. 

Inauguration  of  rapid  transit  service 
deprived  the  surface  lines  of  one  pair 
of  tracks  under  Tremont  Street,  but  it 
made  possible  a  new  type  of  transpor- 
tation. The  rapid  transit  trains  in 
Boston  are  run  by  the  same  company 
as  the  surface  cars,  and  at  prepayment 
stations  in  the  subway  it  became  pos- 
sible to  change  cars  without  the  use 
of  paper  transfers.  This  system  was 
later  extended  by  the  establishment  of 
prepayment  areas  for  surface  cars  under 
elevated  stations  and  at  a  few  subway 
stations. 

Soon  it  was  realized  that  Boston's 
rapid  transit  system  was  inadequate. 
Construction  of  a  new  tunnel  beneath 
Washington  Street,  opened  in  1908, 
gave  a  more  direct  route  for  the  trains, 
and  the  Tremont  Street  subway  was 
restored  to  its  original  purpose  of  carry- 
ing surface  cars. 

East  Boston  was  connected  with  the 
center  of  the  city  by  a  tunnel  under  the 
harbor  between  Maverick  Square  and 
Scollay  Square,  begun  in  1900  and 
opened  at  the  end  of  1904.  Later  it  was 
extended  to  Bowdoin  Square  to  provide 


a  direct  route  to  East  Cambridge  and 
.Somerville.  The  Washington  Street 
elevated  was  extended  from  the  termi- 
nal at  Dudley  Street  to  Forest  Hills 
in  1909,  and  from  Sullivan  Square  to 
Everett  in  1919. 

The  most  important  of  the  later  de- 
velopments in  Boston's  rapid  transit 
program  was  the  inception  of  the  Cam- 
bridge-Dorchester subway.  The  original 
portion  of  the  system  was  built  by  the 
company  but  later  was  purchased  by 
the  State  of  Massachusetts  and  leased 
to  the  railway.  The  first  section,  opened 
in  1912,  connected  Harvard  Square, 
Cambridge,  with  Park  Street,  the 
Charles     River     bein'<     spanned     by     a 


Market    Street — nndcT   this    if 
Philadelphia's    first   subway 


bridge.  Subsequent  extensions  carried 
the  line  to  South  Station,  Andrew 
Square  and  Ashmont.  The  latest  ex- 
tension has  been  made  through  the 
electrification  in  1929  of  a  branch  line 
leased  from  the  New  Haven  Railroad. 
This  line,  between  Ashmont  and  Matta- 
pan,  is  being  operated  with  high-speed 
surface  cars,  but  has  stations  of  the 
rapid-transit  type. 

PHILADELPHIA 

In  1901  the  Pennsylvania  State  Legis- 
lature passed  an  act  sanctioning  the  in- 
corporation of  elevated  and  subway 
companies,  and  the  Philadelphia  Councd 
granted  franchises  for  several  projects, 
including  numerous  elevated  lines  as 
well  as  a  subway  under  Broad  Street. 
In  1902  the  Council  authorized  the 
building  of  a  subway  under  Market 
Street  east  of  the  Schuylkill  River  to 
take  the  place  of  the  elevated  road  con- 
templated in  the  original  franchises. 
Several  other  franchises  were  passed. 
All  of  them  subsequently  were  acquired 
by  the  Philadelphia  Rapid  Transit  Com- 
pany, and  a  broad  plan  for  giving  genu- 
ine rapid  transit  facilities  in  conjunction 
with  the  existing  surface  lines  was 
formulated.  As  in  Boston,  all  lines  are 
run  by  one  company  and  transfers  are 
given  between  rapid  transit  and  surface 
cars. 

First  of  the  routes  to  be  constructed 
was  that  portion  of  the  Market  Street 
subway  between  the  west  side  of  City 
Hall  and  the  Schuylkill  River,  where 
it  crossed  on  a  bridge  and  continued  on 
an  elevated  structure  to  a  terminal  at 
63rd  Street.  Soon  the  line  was  ex- 
tended to  69th  Street  and  a  joint  ter- 
minal established  with  several  inter- 
urban  railroads.  This  first  section  of 
the  subway,  begun  in  1903  and  com- 
pleted in  1905,  contained  four  tracks, 
the  two  inner  ones  being  for  rapid 
transit  trains  and  the  two  outer  ones 
for  the  diversion  of  surface  cars  from 
Market  Street.  The  latter  tracks  were 
later  extended  in  a  loop  around  City 
Hall,  and  the  rapid  transit  subwav  con- 
tinued east  to  the  Delaware  River.  In 
1920  the  Frankford  line  was  p'aced  in 
service. 

Construction  of  the  Market  Street 
elevated  differs  from  that  in  New  York, 
Chicago  and  Boston  in  that  the  struc- 
ture has  a  closed  concreted  floor  system, 
preventing  drippings  to  the  street  and 
reducing  noise  materially.  The  track 
is  laid  with  wood  ties  on  S  in.  or  more 
of  broken  stone  ballast. 

Plans  for  a  subway  under  Broad 
Street  were  made  many  years  ago. 
They  were  modified  several  times,  and 
it  was  only  in  1928  that  the  first  section, 
from  City  Hall  to  Erie  Avenue,  was 
opened.  Extensions  imderway  and  con- 
templated will,  in  conjunction  with  the 
surface  cars  and  buses,  give  Philadel- 
phia a  modern  co-ordinated  transporta- 
tion svstem. 
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Typical    track    constraction    of    tlie   eurli'    'JtO's. 
special  trackwork  on   chairs  laid   in   Atlanta 


FIFTY  years  ago  is  far  enough  back 
so  that  only  an  occasional  track 
man  has  any  personal  recollection  of  the 
track  construction  of  that  time  other 
than  as  a  passenger  on  some  horse  car 
line,  or  perhaps  in  riding  a  high  bicycle 
across  a  cobble-paved  track  at  imminent 
risk  of  disaster.  One  of  the  best-known 
members  in  the  industry  admits  that  his 
ambition  was  to  drive  the  extra  horse 
pulling  the  car  up  the  hill  for  the  sake 
of  riding  down  on  the  horse's  back.  In 
several  very  hilly  cities  the  "hay-motor" 
himself  rode  down  the  hill  on  the  back 
platform. 

The  same  ambitious  youth  referred 
to  above  says : 

One  of  the  reasons  why  I  left  the  street 
railway  business  in  1891  was  the  result  of 
an  engineering  report  to  the  effect  that 
their  present  construction  of  6-in.,  70-lb. 
rail  on  a  4-in.  stringer  on  cross  ties  would 
last  indefinitely,  if  not  forever.  This  fol- 
lowed a  survey  in  which  no  measurable 
wear  was  found  on  the  rails  after  a  year's 
use.  My  reaction  at  the  time  was  that 
maintenance  of  such  a  proposition  was  not 
likely  to  call  for  much  engineering  service. 

In  1881  there  were  about  6,000  miles 
of  street  railway  track  in  the  United 
States,  but  these  were  horse  car  tracks, 
for  at  that  time  it  was  only  the  dreamer 
who  thought  of  electrically  driven  cars. 
Then  the  cable  car  was  considered  the 
coming  means  of  city  transportation. 
Even  the  flat  rail  had  a  predecessor  in 
the  bar  or  flat  strip  of  wrought  iron, 
which,  nailed  to  a  wooden  stringer, 
formed  the  support  and  guide  for  the 
car  wheels.  An  interesting  intermediate 
type  was  that  of  a  bent  plate  laid  in  St. 
Paul  and  Minneapolis  in  the  early  '70s. 
This  track  consisted  of  wooden  string- 
ers, 5  in.  square  and  16  ft.  long,  laid  on 
wooden  ties.  The  stringers  were  drift 
bolted  or  spiked  to  the  cross  ties.  On 
top  of  the  longitudinal  stringers,  bent 
iron  plates,  weighing  23  lb.  per  yard. 


•Uolted    Up" 
Georgia,    1891 


were  laid  to  act  as 
rails.  The  track  was 
narrow  gage,  3  ft.  6 
in.  wide.  The  cost 
of  such  construction 
was  $6,000  per  mile. 
This  type  was  suc- 
ceeded by  the  "side- 
bearing"  flat  rail, 
and  that,  in  turn,  by 
an  early  form  of 
girder  rail.  Paving  in 
those  days,  if  any,  was  usually  of  cobble 
stone.  In  the  Twin  Cities,  50  years  ago, 
they  tried  for  a  few  years  a  type  of 
round  cedar  block,  only  to  learn,  as  we 
well  know  now,  that  perfection  in  a 
pavement  has  not  yet  been  attained. 

The  cars  that  rolled  over  these  old 
rails  were  10  ft.  long,  mounted  on  four 
light  wheels,  and  weighed  about  1,000 
lb.  Each  car  was  drawn  by  one  horse 
or  one  mule.  The  fare  box  was  placed 
in  the  front  of  the  car,  and  the  pas- 
sengers were  expected  to  deposit  their 
fare  on  entering  the  car.  If  the  pas- 
senger was  forgetful,  the  driver  rang  a 
bell  until  he  paid  his  fare. 

The  cars  on  each  line  were  painted 
a  different  color  to  distinguish  the  line. 
In  winter,  the  cars  were  heated  by  a 
small  sheet-iron  stove  on  one  side  in 
the  middle  of  the  car.  The  driver  stood 
on  the  front  platform  protected  by  a 
sheet-iron  dash  extending  a  little  above 
his  knees.  The  driver  attended  to  the 
horse,  kept  a  lookout  for  passengers, 
saw  that  all  passengers  paid  their  fare, 
and  was  on  the  car  sixteen  hours  per 
day  with  twenty  minutes  off  for  lunch. 
The  wages  were  $35  per  month. 

Just  as  the  horned  toad  and  certain 
.shellback  types  of  animals  have,  we  are 
told,  survived  their  contemporaries  by 
millions  of  years,  so  the  flat  rail  and  the 
horse  car  persisted  for  many  years,  side 
by  side  with  the  improved  track  and 
electric  operation.  Probably  the  most 
notable  instance  was  in  New  York  City. 
Horse  cars  were  operated  there  until 
1917,  and  horse  car  tracks  have  per- 
sisted unused  to  the  present  time,  being 
gradually  removed  as  streets  are  re- 
paved.  Most  of  the  tracks,  it  is  true, 
were  changed  to  girder  rail  construc- 
tion, but  it  was  of  a  very  simple  type. 
An  intermediate  step  was  the  use  of 
storage  battery  cars  on  the  old  horse 
car  lines,  which  necessitated  some  track 
reconstruction    and   the    installation   of 


in  Track 


improved  special  work,  giving  a  con- 
struction similar  to  standard  trolley 
track,  except  that  it  was  somewhat 
lighter.  Some  of  these  storage  battery 
lines  are  still  in  operation  in  New  York 
City. 

It  is  perhaps  not  generally  understood 
in  other  parts  of  the  country  why  this 
curious  condition  existed,  but  there 
was  a  good  reason  for  it.  In  the  first 
place,  overhead  trolley  construction  has 
never  been  permitted  on  Manhattan  Is- 
land except  for  very  short  distances  over 
some  of  the  bridges  from  the  Borough 
of  the  Bronx.  The  underground  con- 
duit or  slot  type  of  track  construction 
required  in  Manhattan  is  extremely  ex- 
pensive, costing  from  five  to  ten  times 
as  much  as  ordinary  surface  track,  de- 
pending on  the  amount  of  underground 
obstructions  to  be  moved  and  the  extent 
of  complicated  special  trackwork  re- 
quired. In  the  second  place,  the  build- 
ing of  rapid  transit  lines  in  New  York, 
beginning  about  30  years  ago,  has 
completely  altered  not  only  the  lines  of 
traffic  but  the  distribution  of  residence, 
business  and  industrial  districts.  The 
ferries,  which  formerly  carried  an 
enormous  amount  of  traffic,  have  virtu- 
al!)' disappeared,  except  those  to  Staten 
Island  supported  by  the  Municipality 
and  those  to  New  Jersey  supported  by 
steam  railroads.  Entire  street  railway 
systems  that  once  served  these  ferries 
and  were  profitable  have  ceased  to  exist 
or  are  no  longer  able  to  pay  dividends, 
so  that  the  failure  to  change  horse  car 
lines  to  electric  lines  was  not  due  to 
lack  of  foresight  or  initiative  but  rather 
to  the  use  of  good  judgment  and  to 
hard  facts. 

By  the  end  of  the  first  decade  of  the 
past  50-year  period  the  design  of  rails 
had  passed  through  the  experimental 
stage  and  reached  the  types  with  which 
we  are  still  familiar.  Among  the  out- 
moded rails  were  the  side  and  center 
bearing  flat  rails,  the  Wharton  "But- 
terfly," the  Louis  &  Fowler  box  girder 
rails,  the  Gibbon  Duplex,  and  the  Crib- 
ble box  girder  rails.  The  first  girder 
rail  actually  rolled  was  the  Section  72 
of  the  Cambria  Iron  Company,  Johns- 
town, Pa.,  in  1877  for  the  Clay  Street 
Line  in  San  Francisco. 

The  track  in  horse  car  days  is  best 
described  by  a  track  man,  now  retired, 
whose  delightful  personality  and  enter- 
taining reminiscences  are  known  to  all 
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track  engineers  in  this  country  and 
Canada. 

The  rail  was  li  in.  thick  in  the  head  and 
was  laid  on  a  wooden  stringer  the  width 
of  the  rail  and  6  in.  deep,  resting  on  similar 
sized  crossbeams  set  about  10  ft.  apart. 
The  rail  was  spiked  through  the  tram  por- 
tion of  the  stringer.  If  insufficient  space 
was  allowed  at  the  joints,  in  very  warm 
weather  the  middle  portion  of  a  30-ft.  rail 
would  rise  from  the  stringer  several  inches 
and  remain  until  it  could  be  cooled  with 
water.  If  it  turned  over  side  wise  onto  the 
pavement,  the  services  of  the  track  gang 
were  required  to  restore  it  to  place.  In  the 
meantime,  the  cars  would  roll  along  on  the 
wooden  stringer.  This  was  not  an  unusual 
event,  for  many  old  timers  had  seen  cars 
in  New  York  City  pulled  entirely  from 
the  track  to  clear  an  unloading  truck  which 
temporarily  blocked  the  way. 

In  New  Orleans  where  suburban  track 
was  laid  without  paving,  and  cars  were 
drawn  by  one  mule,  a  plank  about  1  ft. 
wide  was  laid  in  the  middle  of  the  track, 
and  the  mule,  generally  wise  to  conditions, 
kept  religiously  on  the  plank  lest,  in  wet 
seasons  especially,  he  become  mired  in  the 
soft  ground. 

A  search  of  the  old  volumes  of  Elec- 
tric Railway  Journal  brought  to 
light  so  many  instructive  and  amusing 
facts  that  a  few  of  them  are  given  below. 
In  the  1880's  we  have  this  description 
of  the  different  track  gages  for  horse 
car  lines  that  were  used  in  England  and 
France. 

The  gage  adopted  in  England  is  the 
same  as  that  in  this  country — namely,  4  ft. 
8i  in.  In  France  the  gage  is  1.54  meters, 
or  very  nearly  5  ft.  The  gage  is  so  wide 
that  when  two  horses  are  pulling  the  car, 
they  can  trot  with  ease  without  stepping 
on  the  rail.  In  this  country  the  horses  are 
continually  stepping  on  the  rails  because 
the  gage  is  narrow.  The  French  say  that 
when  the  rails  are  placed  nearer  together 
than  their  standard  it  is  necessary  to  har- 
ness the  horses  in  tandem.  Although  tan- 
dem driving  is  perhaps  best  for  freight 
hauling,  it  is  not  desirable  for  the  trans- 
portation of  passengers. 

In  the  same  period,  the  West  End 
Company,  in  Brookline,  Mass.,  is  re- 
ported as  laying  track  with  English 
grooved  rail  known  as  the  "Liverpool 
Rail."  In  section  it  was  of  the  I-girder 
form,  similar  to  that  in  use  on  steam 
roads,  but  was  7  in.  high  with  a  ^-in. 
web  with  a  6-in.  flange  and  face. 

A  description  of  the  foundation  will 
make  some  track  engineers  decide  that 
they  were  born  too  late. 


By 
E.  M.  T.  RYDER 

Way  Engineer 

Third  Avenue  Railway 

New  York,  N.  Y. 


The  bed  for  the  rail  consists  of  concrete 
filled  trenches,  8  in.  wide  by  8  in.  deep, 
made  of  the  best  Portland  cement,  one 
barrel  of  cement  to  two  barrels  of  sand, 
mixed  with  small,  hard  broken  stones,  and 
well  rammed.  The  base  of  the  rail  has  a 
continuous  bearing  on  the  surface  of  the 
concrete. 


Before   the   day  of   mass  transportation 
"Five    Points,"    Atlanta,    Oa.,    1893 


Not  to  neglect  the 
pavement,  a  descrip- 
tion is  given  that 
will  be  vivid  to  the 
older  men  in  the 
industry. 

While  for  many  rea- 
sons the  cobblestone  is 
an  excellent  pavement 
for  the  space  between 
the  rails,  yet.  as  ordi- 
narily laid,  the  cobble 
footway  sOon  looks 
like  a  relief  map  of 
the  moon.  The  stones 
being  of  unequal  size, 
the  small  ones  sink 
deeper  into  the  bed 
than  the  larger  ones. 
Hence,     those     which 


offer  most  resistance  to  foothold  and 
traction  give  the  roughest  riding  to 
ordinary  vehicles.  It  is  necessary  to  bed 
the  larger  stones  next  to  the  stringers  to 
give  the  stringer  and  rail  lateral  stiflfness. 
The  rest  of  the  cobbles  are  generally  put 
into  the  ground  without  reference  to  their 
size  and  shape. 

There  are  some  who  may  imagine 
that  the  steel  tie  is  a  recent  invention, 
but  several  early  attempts  were  made 
to  construct  a  metallic  roadbed.  In 
this  construction  no  wood  was  used. 
The  rail  was  of  a  peculiar  shape  with 
a  2-in.  web  on  the  underside,  and  was 
keyed  to  hollow  cast-iron  stringers  con- 
nected at  intervals  with  flat  iron  tie 
rods.  The  stringers  were  cast  in  sec- 
tions of  4  ft.,  and  weighed  82  lb.  The 
system  cost  $1,000  per  mile  more 
than  wood  construction,  but  "once  built 
there  is  no  cost  for  repairing  the  sub- 
structure, and  when  a  rail  wears  out  it 
can  be  replaced  without  disturbance  of 
stringers." 

The  word  "girder"  appears  first  dur- 
ing the  '80s. 

One  would  naturally  think  that  the  first 
cost  of  laying  track  by  the  girder  system 
would  be  larger  than  by  the  old,  but  the 
manufacturer  is  prepared  to  prove  that  it  is 
much  less,  and  that  they  will  last  five  times 
as  long. 

It  is  interesting  to  note  that  many  of 
the  earliest  rails  were  built  without  any 
bottom  flange.  The  rails  were  then 
placed  on  chairs,  and  many  efforts  were 
made  to  find  a  design  in  which  the  head 
would  be  renewable  without  taking  up 


The   same  location   as  It  appears  today 
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Sfrincters 


Bent  Plate  Rail  Construction 


Strap  rail 
" 25  Ib.per yard  | 

Side  Bearing  Flat  Rail  Construction 


Ties  spaced 
S'aparf',''' 


Ties 
a"xS"x5' 


.-4Sib.      _ 
giroier  rails- 

Early  Girder  Rail  Construction 


Round  Cedar  Block  Pavement 


Some  interesting  types   of   eariy  tracts  construction   in   Minneapolis 


the  support.  A  common  method  for 
obtaining  height  without  paying  for  all 
the  steel  required  by  the  solid  9-in.  rail 
was  to  support  a  shallow  rail  on  chairs. 
Such  an  installation  was  made  in 
Atlanta  in  1891. 

The  rail  joint  problem  may  or  may 
not  be  solved  at  the  present  time.  In 
the  '80's  they  were  still  able  to  write : 

This  rail  joint  is  designed  to  furnish  a 
joint  for  rails  that  will  prevent  the  lamina- 
tion of  the  rails  at  either  end.  and  also  the 
jarring  and  noise  created  by  the  passage  of 
the  car  wheels  over  the  joints. 

Now  we  go  to  the  '90s,  but  find  there 
are  still  problems  unsolved  and  noises 
that  force  the  building  of  new  tracks. 
On  the  Fourth  Avenue  Railway,  owing 
to  the  rigid  construction  of  the  roadbed, 
cars  made  a  great  deal  of  noise  which 
could  be  heard  two  or  three  blocks  from 
the  Bowery.  This  construction  soon 
proved  unsuitable  owing  to  its  rigidity. 
The  blocks  were  taken  up  and  stringers 
of  Georgia  pine  substituted,  the  granite 
stringers  being  sold  to  the  city  for  gutter 
stone. 

Girder  Rail  Aroused  E.\rly 
Discussion 
Fast  and  furious  raged  the  battle  over 
track  design  during  the  '90's.  .\  pro- 
ponent of  the  Gibbon  duplex  lap-joint 
rail,  which  was  laid  in  New  York  City. 
took  this  crack  at  the  coming  girder 
rail : 

An  English  fad,  fortunately  as  difficult 
to  introduce  in  America  as  the  single  eye- 
glass, is  a  street  rail  weighing  100  lb.  per 
yard,  of  which  7  per  cent  represents  its 
head-wearing  capacity  and  93  per  cent  its 
scrap  residue.  But  apart  from  the  dis- 
comfort of  riding  on  so  inelastic  a  track, 
the  short  service  rendered  by  the  rail  for 
so  great  an  expenditure  of  material,  and 
the  serious  annoyance  of  a  complete  inter- 
ruption of  travel  at  its  frequent  renewals. 
the  track  lacks  homogeneity,  and  at  every 
30  ft.  of  its  length,  vibratory  waves,  set  in 
motion  by  travel,  break  with  a  shock  that 
speedily  renders  abortive  this  effort  to  per- 
petuate the  device  of  hitching  together  rails 
to  form  street  railway  track. 


Some  one  is  sure  to  ask  about  the 
special  track  work  of  the  last  century. 
Below  is  a  vivid  description  by  an  old- 
timer  of  how  it  was  manufactured  in 
horse  car  days : 

Less  than  twenty  years  ago.  when  a  turn- 
out was  to  be  built,  a  pattern  maker  from 
an  iron  foundry  would  visit  the  ground 
with  a  load  of  wooden  strips,  which  he 
would  proceed  to  lay  out  on  the  ground, 
bending  them  to  form  the  necessary  curves. 
Having  secured  the  model  together,  he 
would  cut  it  into  pieces  so  that  he  could 
load  it  onto  a  wagon  and  return  to  his 
shop.  Patterns  for  cast-iron  switches, 
mates,  frogs  and  crossings  would  then  be 
made  and  the  rails  bent  to  conform  with 
the  model.  That  work  built  this  way 
would  not  always  fit  is  not  strange,  for 
the  wooden  strips  would  often  insist  on 
warping  out  of  shape  before  they  were 
used.  A  piece  of  work  was  built  after 
this  manner  as  late  as  1895. 

Although  the  problem  of  rail  expan- 
sion has  been  subjected  to  constant 
study  it  seemed  to  have  been  solved  long 
before  the  middle  of  the  50-year  period. 

Tlip  modern  girder  rail  is  not  so  macli  a 
radical  iniprovempnt  over  its  predecessors 
as    It    Ih   a    refinement    of    basic    principles 


S.  A.  Beers' 
'Railroad  Rail" 


First  Girder  I^ail 
Actually  Rolled 


Gribble  Box  Girder  Rail 


Here  is  a  description  of  the  vagaries  of 
the  old  flat  rail  in  hot  weather : 

Following  steam  railroad  usage,  rails 
were  kept  open  at  the  joints  J  in.  or  more  to 
allow  for  expansion.  To  test  the  correct- 
ness of  this  practice  for  girder  rails  laid 
in  paved  streets,  Mr.  Moxham  began  a 
series  of  experiments  on  a  1,500-ft.  stretch 
of  track  of  6-in.  rail  spiked  to  wooden  ties 
and  covered  none  too  well  with  macadam. 
For  nine  months,  hourly  records  of  the  air 
temperatures,  and  daily  trials  of  the  move- 
ments of  the  rail,  if  any,  were  made.  To 
insure  no  expansion  or  contraction  would 
take  place  at  the  joints,  it  being  old  track, 
all  splice  bars  were  removed,  shims  in- 
serted wherever  practical,  and  new  special 
joint  bars  with  sixteen  turned  and  driven 
bolts  inserted.  As  no  expansion  or  con- 
traction could  be  measured,  this  fact  was 
published  and  the  art  of  track  laying  from 
that  date  on  has  been  for  tight  joints. 

To  A.  J.  Mo.xham  and  Tom  L.  John- 
son is  due  the  credit  for  the  develop- 
ment of  the  girder  rail  and  the  rolling 
of  many  different  sections.  They  organ- 
ized in  1883  the  Johnson  Steel  Street 
Rail  Company,  with  the  financial  assist- 
ance of  A.  V.  Du  Pont,  and  the  manu- 
facture of  the  girder  rail  was  begun  in 
Johnstown,  Pa.  The  Johnson  Company 
then  built  their  own  rolling  mill  in 
Lorain,  Ohio,  where  they  rolled  their 
first  section  in  1889.  At  this  mill  was 
produced  the  first  9-in.  girder  rail, 
weighing  90  lb.  per  yard.  In  the  course 
of  time  the  number  of  girder  rail  sec- 
tions increased  to  over  300,  varying  in 
weight  from  30  lb.  to  174  lb.  per  yard. 
The  name.  The  Lorain  Steel  Company, 
was  adopted  in  1898. 

Track   Construction   Served  As 
Model  for  Highways 

The  second  decade  of  our  50-year 
period  was  one  of  enormous  expansion, 
with  electric  lines  reaching  out  from  the 
cities  into  interurban  territory,  and  with 
tracks  varying  from  those  on  lines  with 
poor  alignment,  grades  and  construction 
to  those  on  lines  approaching  the  best 
practice.     The  writer  vividly  recollects 


Side  Bearing 
Flat  Rail 


Center  Bearinq 
Flat  Rail 
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Wharton  "Butterfly" Rail 


-y        4'yi" 
Lewis  and  Fowler 
Box  Girder  Rail 


r^'-^- 


~^ 


u 
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acting  as  assistant  engineer  in  the  con- 
struction of  interurban  lines  in  Con- 
necticut where  the  improvement  in 
alignment  put  to  shame  the  liighways 
alongside  wliich  the  electric  lines  we're 
built.  Since  that  time,  of  course,  the 
highways  have  taken  on  the  engineering 
characteristics  of  railroads,  and  are 
being  built  with  great  attention  to  align- 
ment, grades,  super-elevation,  drainage, 
and  similar  features. 

During    the    development    period    of 
street  railways  there  was  but  little  at- 
tention   paid    to    maintenance.      Later, 
when  the  extension  of  electric  lines  de- 
creased   and    stififer    competition    was. 
encountered   as   a   result   of  the  advent 
of  the  automobile,   increasing  attention 
was   paid   to   track    maintenance.      One 
of  the  results  was  the  attempt  to  estab- 
lish standards  in  the  industry.    The  way 
engineers'    first    efforts    were    directed 
toward    standardizing    the   manufacture 
and  design  of  rails.     A.E.R.E.A.  speci- 
fications for  the  manufacture  of  open- 
hearth  steel  girder  rail   were  approved 
as  recommended  specifications  in   1911. 
The  present  designs  for  7-in.  and  9-in. 
girder  rails  were  adopted  in  1910,  and, 
after  various   revisions,   became   Amer- 
ican standards  in  1923.    Efforts  to  agree 
on  complete  designs  for  track  construc- 
tion failed,  due  to  the  old  bogey  of  local 
conditions,  which  frequently  meant  local 
prejudices.      In    1915    a    recommended 
design   was   approved   for   tee-rail    con- 
struction on  wooden  ties  and  ballast,  but 
nothing    more    definite    has    yet    been 
accepted.    One  reason  for  this  has  been 
the  fear  that  however  satisfactory  def- 
inite designs  might  be  for  the  majority, 
they  might  prove  embarrassing  to  some 
companies  because  of  local  problems  of 
finance  and  control. 

The  present  manual  shows  upward 
of  50  standards  in  the  way  division, 
covering  both  specifications  and  designs.' 
In  the  development  of  these  standards 
the  helpful  co-operation  of  the  manufac- 
turers was  enjoyed.  Much  of  the  work, 
especially  in  the  study  of  track  layouts, 
would  have  been  practically  impossible 
without  this  aid.  Stand- 
ards have  been  adopted  for 
track  spirals,  car  clearance 
easements,  and  branch-off 
frogs.  A  factor  which  has 
also  helped  to  simplify  spe- 
cial trackwork  has  been 
the  adoption  of  standard 
wheel  flanges. 

During  the  past  few  years  designs 
have  been  worked  out  for  manganese- 
steel  track  switches  of  all  standard  radii. 
All  tongues  are  of  similar  design  and 
are  manufactured  to  definite  limits  so  as 
to  be  interchangeable  for  each  radius. 
Records  of  trial  switches  installed  in  the 
last  two  or  three  years  are  now  being 
studied.  It  seems  likely  that  the  use  of 
standard  switches  will  increase.  How- 
ever, we  have  far  to  go  to  reach  the 
position   already  attained   by   Canadian 


perhaps  90  per  cent  of  their  track  lay- 
outs. 

As  the  electric  railways  grew  older 
it  was  found  that  25-year  franchises  had 
a  way  of  expiring  sooner  than  was  ex- 
pected. Added  to  the  fiercer  competition, 
this  resulted  in  financial  turmoil  for  the 
systems  in  many  cities.  Reorganizations 
became  prevalent,  and  were  sometimes 
followed  by  rehabilitation  on  a  large  scale 
which  gave  engineers  the  opportunity  to 
use  carefully  timed  reconstruction  meth- 
ods involving  track  standards,  on  a  hith- 
erto unprecedented  scale.  In  Chicago, 
during  the  five  years  from  1907  to  1911, 


No  one  had  more  to  do  with  the  develop- 
ment of  the  girder  rail  than  Tom  I^. 
Johnson — above  are  some  of  his  early 
specimens 

inclusive,  more  than  500  miles  of  track 
were  rebuilt.  Standards  were  adopted 
for  track  alignment  and  for  individual 
special  work  pieces.  All  switches  were 
of  either  80-ft.  or  160-ft.  radius,  and  all 
manufacturers  furnished  switches  of  the 
same  design.  Unfortunately,  the  Chi- 
cago alignment  differed  from  that  in 
use  anywhere  else.  The  present 
A.E.R.E.A.    standards    conform    to    the 

ChlcaBo's  standard  of  ronstrtiftion  for  heuv.v 
trafnc  streets  is  t.vplral  of  the  t.vpe  of 
trark  with  a  foundation  that  will  last 
the  life  of  two  or  three  rails 
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operators,  who  use  standard  switches  in 


general  practice  throughout  the  coun- 
try, and  are  not  interchangeable  with 
those  of  Chicago.  However,  in  stand- 
ardizing as  thoroughly  as  they  did,  the 
Chicago  engineers  pointed  the  way  for 
the  larger  standardization  program 
which  followed. 

The  standard  that  eventually  became 
widely  used  on  heavy  traffic  streets  in 
Chicago  is  typical  of  similar  work  in 
other  cities,  and  follows  the  policy  of 
building  a  foundation  that  will  permit 
the  successive  use  of  two  or  three  rails. 
It  is  practically  the  antithesis  of  some 


recent  types  of  track  construction  where 
rail  life  is  the  keynote  of  the  design, 
and  the  whole  structure  is  scrapped 
when  the  rail  becomes  worn. 

Another  notable  installation  on  a 
large  scale  was  that  in  Toronto,  where 
standardization  was  carried  perhaps  to 
a  greater  extreme  than  was  done  any- 
where else. 

The  third  installation  that  might  be 
mentioned  covers  a  slightly  different 
field.  The  Eastern  Massachusetts  Street 
Railway  was  a  consolidation  of  many 
small  companies  operating  in  and  be- 
tween some  50  towns  in  Massachusetts. 
During  the  rehabilitation  about  400  miles 
of  track  was  overhauled  or  rebuilt.  The 
figures  become  imposing  when  we  get 
down  to  such  items  as  rail  joints.  About 
150,000  joints  were  welded  and  ground. 
Of  the  total  mileage  only  about  20  per 
cent  was  rebuilt  with  new  rail,  even 
though  much  of  the  track  had  light  tee- 
rail.  Some  of  the  existing  girder  rail  was 
in  such  condition  that  the  ends  had  to  be 
bent  up  vertically  before  welding.  Most 
cf  the  welding  was  done  by  the  metallic 
arc  process,  and  novel  designs  were  tried 
and  tested.  The  open  track  was  put  in 
good  operating  condition  at  a  cost  of 
from  $1  to  $2  per  lineal  foot,  and  about 
$5  a  foot  covered  the  paved  track,  ex- 
clusive of  pavement. 

As  we  take  up  modern  methods  we 
find  that  some  of  them  at  least  have 
come  into  use  more  slowly  than  is  credit- 
able to  the  industry.  For  instance,  there 
is  a  very  general  use  today  of  treated 
ties,  especially  creosoted  ties,  but  even 
now  their  use  is  by  no  means  universal. 
It  was  in  1887  that  Street  Railw.w 
Journal  informed  its  readers  that  in 
London,  England,  ties  were  being  made 
of  creosoted  fir.  At  the  present  time 
one  of  the  chief  duties  of  our  Committee 
on  Wood  Preservation  is  felt  to  be  the 
necessity  of  educating  our  way  engineers 
and  executives  to  the  large  money  sav- 
ings that  can  be  made  by  the  use  o) 
treated  wood  in  the  street  railway 
industry. 

-About  ten  years  ago,  the  Committee  on 
Welded  Rail  Joints  of  the 
A.E.R.E.A.  was  created  to 
co-operate  with  the  Amer- 
ican Bureau  of  Welding 
and  the  United  States 
Bureau  of  Standards. 
Seven  progress  reports 
have  been  issued,  the  latest 
in  May  of  this  year.  This  com- 
mittee was  financed  by  cash  grants 
from  the  association,  from  a  number  of 
street  railways  and  manufacturers,  and 
by  contributions  of  material,  labor,  test- 
ing facilities,  and  expert  advice  from  a 
large  number  of  manufacturers,  univer- 
sities and  individuals.  The  reports  give 
figures  of  tests  on  all  the  types  of  welded 
joints  in  general  use,  as  well  as  a  num- 
ber of  experimental  types.  They  also 
show  photographs  and  diagrams  cover- 
ing preparations  of  joints,  testing  ma- 
chines  used,   condition  of  joints,  after 
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testing  to  destruction,  results  of  tests, 
photo-micrographs,  etc.  The  reports 
are  evidence  of  the  value  of  this  type  of 
industrial  research. 

Through  similar  co-operation,  a  com- 
mittee of  the  Ways  Division  of  the 
A.E.R.E.A.  has  been  studying  the  sub- 
ject of  welding  both  in  connection  with 
welding  rail  joints  and  building  up  of 
special  trackwork.  Much  progress 
has  been  made,  and  the  building  up  of 
manganese,  as  well  as  carbon-steel  sur- 
faces, is  now  the  general  practice 
throughout  the  country. 

Going  still  further  in  this  line  of 
research,  studies  of  the  use  of  special 
steels  both  for  rail  and  special  track 
work  are  being  made.  The  use  of  inter- 
mediate manganese  rail  as  rolled  for 
steam  railroads  is  being  experimented 
with  by  electric  railways.  This  rail  con- 
tains about  i  to  H  per  cent  manganese, 
or  from  ^  to  twice  as  much  manganese 
as  is  specified  for  the  standard  carbon 
steel  rail.  Mention  might  be  made  at 
this  point  that  steel  with  manganese 
content  of  about  12  to  13  per  cent  was 
invented  by  R.  A.  Hadfield,  the  great 
iron  master  of  Sheffield,  England,  and 
was  used  with  hard  center  special  track 
work  in  about  1895.  Many  attempts 
have  been  made  to  find  substitutes  hav- 
ing equally  valuable  wearing  properties, 
with  the  additional  advantage  of  easy 
welding  qualities.  As  yet  there  has 
been  no  general  substitution  of  other 
alloys  for  manganese. 

Study  of  Rail  Corrugation 

We  are  all  familiar  with  David 
Harum's  famous  statement  that  a  few 
fleas  are  good  for  a  dog.  Most  of  us 
have  also  heard  the  dictum  that  every 
enterprising  business  organization  needs 
at  least  one  thorough-going  pessimist. 
In  the  track  maintenance  game  the  place 
of  these  two  nuisances  is  taken  by  the 
problem  of  corrugated  rail.  Theories 
for  cause  of  it  have  been  announced  a 
number  of  times,  but  any  given  theory 
is  sooner  or  later  disproved.  In  fact, 
corrugation  is  so  utterly  mean  and  can- 
tankerous an  occurrence  that  it  will  even 
disappear  out  of  pure  spite  as  witnessed 
in  the  following  account  from  the  City 
of  Brotherly  Love. 

Many  theories  have  been  evolved  to  ex- 
plain the  cause  of  corrugation,  and  I  guess 
everyone  interested  has  at  least  one  of  his 
own.  One  incident  clings  to  my  memory, 
which  I  believe  cured  my  theorizing.  It 
was  suggested  that  the  cause  was  the  pil- 
ing up  of  metal  in  the  rail  head  in  front 
of  the  wheel,  due  to  the  overstressing  of 
the  upper  fibers  in  the  head.  If  such  were 
the  case,  it  could  be  determined  by  meas- 
uring carefully  the  height  of  the  rail  at 
several  points  before  and  after  corruga- 
tion. We  selected  a  particularly  trouble- 
some location  on  a  curve  of  long  radius, 
which  carried  traffic  at  high  speed.  This 
curve  would  invariably  develop  heavy  cor- 
rugations shortly  after  installation.  We 
took  a  new  30-ft.  rail  curved  to  the  proper 
radius,  and  in  the  middle  of  the  base,  and 
copper  plugs  were  inserted  at  intervals  of 


about  2J  in.  to  provide  non-corrosive  meas- 
uring points.  The  height  of  the  rail  was 
then  carefully  measured  at  each  of  these 
points  with  a  micrometer  caliper.  The  old 
corrugated  rail  was  then  removed  and  the 
new  rail  installed,  care  being  taken  not  to 
disturb  the  ties  or  paving  any  more  than 
was  necessary.  We  wailed  considerably 
longer  than  the  normal  time  for  corruga- 
tions to  appear  at  that  location,  but  nothing 
happened,  nothing  ever  did  happen,  and  if 
my  memory  serves  me  correctly,  the  rail 
wore  out  without  appreciable  corrugation. 
Thereupon  I  stopped  theorizing  and  de- 
voted my  energy  to  the  more  practical 
work  of  lemoving  the  trouble  as  it  de- 
veloped. 

Although  in  some  cities  the  cost  of 
paving  is  nearly  equal  to  the  expense 
of  all   other   way   items  combined,  yet 


In  the  Washington,  D.  C,  Htandurd,  adopted 
in  1929,  the  concrete  pavement  is  prac- 
tically the  sole  support  of  the  rails 

a  small  portion  of  our  literature  is  taken 
up  with  its  discussion  and  very  little 
time  and  thought  is  given  to  it,  if  we 
can  judge  from  the  relative  number  of 
pages  in  the  A.E.R.E.A.  Proceedings. 
Paving  seems  to  be  like  a  disease  that  is 
not  proper  to  discuss,  and  must  be 
kept  wholly  within  the  family  due  to 
"local  conditions."  This  is  a  pity,  as 
more  knowledge  and  more  publicity 
would  doubtless  aid  in  helping  each 
engineer  to  profit  by  the  experiments 
and  mistakes  of  others.  Of  course,  we 
throw  the  blame  for  it  upon  the  fact 
that  usually  the  local  authorities  have 
control  in  the  matter,  and  our  argu- 
ments and  prayers  are  of  little  avail. 
For  example,  granite,  asphalt  and  con- 
crete pavements  are  familiar  in  every 
city,  but  many  times  one  of  the  three 
types  will  occupy  90  or  at  least  75  per 
cent  of  the  track  area,  while  in  a  neigh- 
boring city  these  conditions  are  entirely 
dififerent.  This  is  a  subject  that  could 
profit  from  analysis  of  the  results  of 
experience  more  than  any  other  in  the 
way  department. 

The  obligation  of  street  railways  to 
pave  the  track  area  came  down  from 
horse  car  days  and  varied  in  dififerent 
cities  and  States.  That  it  is  an  un- 
justifiable burden  has  been  manifest  by 


the  relief  granted  in  many  cities.  How 
extreme  a  load  it  was  in  some  cities  can 
be  indicated  by  the  burden  carried  by 
the  Philadelphia  Rapid  Transit,  many 
of  whose  franchises  required  paving 
the  full  width  of  the  street.  At  one  time 
it  was  responsible  for  maintaining 
6,500,000  sq.yd.  of  pavement,  equivalent 
to  300  miles  of  city  streets  from  curb 
to  curb,  assuming  an  average  width  of 
36  ft.,  or  four  traffic  lanes. 

The  subject  of  modern  track  enters 
such  a  controversial  field  that  it  is  im- 
possible to  cover  adequately  here  all 
its  phases.  It  is  enough  to  note  that 
there  are  two  major  types — ^the  so-called 
one-life  track,  and  the  type  that  can  be 
relaid  without  disturbing  the  founda- 
tion. The  Chicago  standard  is  a  good 
illustration  of  the  renewable  type,  while 
the  track  laid  in  Washington,  D.  C,  in 
the  fall  of  1929,  will  serve  to  show  the 
type  in  which  concrete  pavement  is  it- 
self practically  the  sole  support  of  the 
rails,  as  light  steel  ties  act  only  as  tie 
rods  to  maintain  the  gage,  and  to  some 
extent  reinforce  the  steel  under  the 
concrete. 

No  history  of  the  work  of  way  engi- 
neers for  the  past  50  years  would  be 
complete  without  at  least  one  anecdote 
indicating  the  difficulties  sometimes 
encountered  in  laying  track.  The  fol- 
lowing sketch,  written  by  an  engineer 
who  has  practiced  on  both  the  Atlantic 
and  Pacific  Coasts,  gives  a  story  that 
will  bring  a  chuckle  to  the  older  mem- 
bers of  the  profession,  many  of  whom 
can  duplicate  it  with  stories  from  their 
own  experience : 

In  building  a  track  along  a  minor  street 
on  which  there  were  several  residential 
houses,  some  of  the  people  objected  to  the 
line  being  on  their  street.  One  lady  in  par- 
ticular refused  to  let  us  erect  a  pole  in 
front  of  her  property.  We  dug  the  hole 
about  5  ft.  deep,  and  when  we  got  ready 
to  put  the  pole  in  she  jumped  into  the  hole. 
Of  course,  she  could  not  get  out,  so  we 
left  her  in  there  and  built  another  hole 
beside  the  first  one,  installed  the  pole  and 
then  pulled  her  out. 

Progress   Will   Continue 

And  now,  as  the  preacher  would  say, 
as  his  audience  gets  uneasy  at  the  end 
of  his  harangue,  please  remember  as 
you  go  out  that  the  history  of  the  past 
50  years  shows  how  gradual  is  our 
progress  despite  the  fact  that  we  have 
really  advanced  a  great  deal.  To  the 
younger  men  this  should  mean  that  no 
end  can  be  set  to  the  progress  of  the 
future,  and  that  the  opportunity  for  im- 
provement is  just  as  good  for  them  to- 
day as  it  was  for  the  old-timers  of  SO 
years  ago. 

Valuable  information  in  this  article 
was  furnished  by  the  following,  to  whom 
acknowledgment  is  gratefully  made  by 
the  author :  C.  A.  Alden,  E.  B.  Entwisle, 
C.  M.  Griffith,  B.  P.  Legare,  C.  A. 
Smith,  G.  B.  Taylor,  F.  B.  Walker,  and 
C.  L.  Wilson. 
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America's  two  pioneer  installations  of  railroad  electriflcatton — the  Nantasliet  Beacli  line  of  the  New  Haven  and  the  Baltimore 
tunnel  line  of  the  Baltimore  &  Ohio — began  service  a  day  apart  in  1895 


Railroad  Electrification 


of  4,300  Miles 

A  Notable  Record  of  Progress 


FROM  the  pioneer  electrically  oper- 
erated  locomotive  cars  to  the  highly 
developed,  powerful  electric  locomotives 
of  today  is  a  far  cry  indeed.  The 
earliest  electric  freight  locomotive  in 
this  country,  a  75-hp.  unit  built  in  1888 
for  handling  freight  in  Ansonia  and 
Derby,  Conn.,  and  now  preserved  on  the 
New  Haven  Railroad  as  a  relic,  pre- 
sents an  impressive  contrast  beside  a 
modern  electric  locomotive.  Yet  from 
such  crude  beginnings  the  art  of  rail- 
road electrification  has  grown.  The 
progress  which  has  taken  place  in  but 
little  more  than  two  score  years  is  one 
of  which  electrical  engineers  may  well 
be  proud. 

The  earliest  "heavy"  electric  locomo- 
tive, exhibited  at  the  Chicago  World's 
Fair  in  1893,  weighed  30  tons  and  con- 
tained several  features,  such  as  gearless 
bipolar  motors,  quill-mounted  on  the 
axles,  which  have  been  retained  in  many 
modern  designs.  In  fact,  that  locomo- 
tive, later  purchased  for  the  Manufac- 
turers Railroad  in  New  Haven,  is  still, 
with  some  modifications,  in  service  in 
industrial  switching  after  nearly  40 
years. 

Early  development  of  the  electric 
street  railway  industry  provided  an 
effective  school  for  the  pioneer  projects 
in  what  may  be  termed  "railroad  elec- 
trification." In  the  year  1888-1895 
street  railways  grew  rapidly.     As  the 
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service  demands  increased  it  was,  of 
course,  necessary  to  develop  suitable 
power  production  and  distribution 
facilities.  When  electricity  was  con- 
sidered for  steam  traction  problems,  a 
not  inconsiderable  amount  of  develop- 
ment, not  only  in  motive  power,  but  also 
in  power  generation  and  utilization  had 
taken  place,  and  was  available. 

The  two  earliest  steam  railroad  elec- 
trification projects  were  devloped  nearly 
simultaneously  in  1895.  Each  repre- 
sented the  solution  of  a  typical  railroad 
problem,  although  quite  differently. 
The  Nantasket  Beach  line  of  the  New 
York,  New  Haven  &  Hartford  Railroad 
between  Nantasket  Junction  and  Pem- 
berton,  Mass.,  near  Boston,  carried 
dense  summer  passenger  traffic.  The 
New  Haven  management  was  much  in- 
trigued by  electric  traction,  partly  on 
account  of  the  obvious  advantages  of 
the  then  new  form  of  energy,  as  con- 
trasted with  steam,  and  partly  because 
of  the  growing  possibility  of  local  com- 
petition from  interurban  trolley  service. 


It   was   felt   that   electrification   of  the' 
Nantasket  Beach  branch,  with  8  miles 
of  double  track,  would  provide  experi- 
ence of  value  in  any  subsequent  develop- 
ment. 

Power  was  supplied  from  a  steam 
plant  located  at  Nantasket,  direct  from 
the  bus-bars  at  nominally  600  volts,  in 
accordance  with  the  then  standard 
practice.  The  trolley  wire,  designed  for 
heavy  service,  was  a  figure  8  section  of 
approximately  No.  000,000  size  (330,- 
030  circ.mil),  and  weighed  about  1  lb. 
per  foot ;  it  was  hung  by  direct  suspen- 
sion from  brackets.  Today  it  is  amus- 
ing to  note  that  the  trolley  wires  and 
feeders  were  at  first  supported  upon 
sawed  pine  poles  without  insulators,  the 
wood  being  relied  upon  for  insulation. 
Needless  to  say  this  was  subsequently 
modified,  though  much  of  the  original 
trolley  wire  is  still  in  service.  The  mo- 
tive power  consisted  of  ten  motor  cars, 
each  normally  hauling  four  trailers. 
Since  the  service  was  a  summer  one 
only,  many  of  the  cars  were  of  the  open 
type,  with  steps  running  the  entire 
length. 

The  Baltimore  &  Ohio  Railroad 
originally  ran  around  the  center  of 
Baltimore.  Train  movements  had  long 
been  inconvenient  because  of  the  neces- 
sity of  ferrying.  When  the  develop- 
ment of  electric  facilities  appeared  to 
justify,  the  management  took  the  oppor- 
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When  the  Great  Northern  rebuilt  its  line 
throng:h  the  Cascade  Mountains,  the 
electrification  was  revamped  also  and 
extended  to  cover  a  greater  portion  of 
the  route 

At  rigrht — Electrification  has  proved  ex- 
tremely successful  in  swltchlnjc  and 
yard  service,  as  in  the  Bay  Kidge  ex- 
tension   on    Long:    Island 


One  of  the  late  Pennsylvania  locom^otives  for  high-speed 
passenger  service.  Xew  designs  are  being  constructed 
for  both  freight  and  passenger  trains  between  New  York 
an<I  Washington 


Trains    are    now    hauled    to    a    terminal    under    the    heart 
of  Cleveland's  business  district  with  electric  locomotives 
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tunity  to  construct  and  equip  a  tunnel 
for  electric  operation  under  the  city.  The 
route  electrified  was  about  3  miles, 
and  the  three  96-ton  locomotives  first 
acquired  were  by  far  the  largest  electric 
equipment  constructed  up  to  that  time. 
Each  had  four  360-hp.  gearless  motors, 
mounted  on  the  axles.  The  original 
contact  device  comprised  a  shuttle-like 
brass  shoe  sliding  in  an  overhead  in- 
verted channel  which  consisted  of  two 
3x^-in.   Z  bars  riveted  to  an   lljxi-in. 


31o8t  recent  of  the  Xew  Haven's  passenger 
motor-grenerator  units,  which  run  eithei 
direct   current 


cover  plate.  This  contact  arrangement 
has  since  been  replaced  by  third  rail  at 
the  track  level.  The  power  distribution 
was  nominally  at  600  volts. 

There  has  been  some  discussion  as  to 
whether  the  Baltimore  &  Ohio  tunnel 
or  the  Nantasket  Beach  line  of  the  New 
Haven  could  claim  to  be  the  first  "steam 
railroad  electrification"  in  this  country. 
The  first  electric  train  order  on  the 
B.  &  O.  is  dated  July  1,  1895,  and  com- 
mercial freight  operation  started  on 
Aug.  4  of  that  year.  The  Nantasket 
Beach  electrification,  after  an  extended 
period  of  test,  started  "commercial  serv- 
ice" on  June  30,  1895,  and  so  it  may 
be  said  to  have  slightly  but  definitely 
antedated  the  B.  &  O.  electrification. 

The  New  Haven  management  was 
much  pleased  by  the  success  of  the 
Nantasket  electrification,  and  embarked 
upon  a  program  of  electrification  which 
included  various  parts  of  the  system 
and  somewhat  diverse  classes  of  service 
All  of  this  was  at  600  volts  d.c.  Some 
lines  had  overhead  trolley  (either  in 
direct  suspension  or  supported  by  cate- 
nary messenger),  and  some  third  rail. 
The  handling  of  various  classes  of  serv- 
ice electrically  under  differing  conditions 
permitted  the  accumulation  of  much  in- 
formation of  value  in  subsequent  in- 
stallations. The  original  third  rail  was 
in  the  form  of  a  flattened  A,  installed 
midway  between  the  running  rails.  The 
shape  was  chosen  with  the  idea  of  shed- 
ding water  and  protecting  from  weather 
the  wooden  blocks  which  supported  it. 
The  contact  surface  was  I  in.  above  the 
track  rail  heads,  which  allowed  the 
shoes  to  clear  the  rails  at  turnouts, 
crossovers,  etc.,  but  was  not  high  enough 
to  foul  the  equipment.  This  location 
without  protection  was  found  hazard- 
ous, and  was  later  abandoned. 


locomotives  are  these 
'    on    slng:le    pliase    or 


In  the  meanwhile,  use  of  electric  trac- 
tion was  rapidly  growing  in  the  urban, 
rapid  transit  and  interurban  fields.  The 
invention  of  multiple-unit  control  had 
provided  great  stimulus.  A  number  of 
steam  railroads  were  confronted  with 
problems  for  which  the  solution  was 
obviously  electrification,  and  when  the 
development  in  the  art  justified,  a  very 
considerable  degree  of  activity  was 
manifest.  This  activity,  for  natural 
reasons,  was  at  first  concentrated  in  the 
vicinity  of  New 
York,  with  its 
problems  of  con- 
gestion and  of 
terminal  opera- 
tion. 

Steam  rail- 
road electrifica- 
tion in  the  vi- 
cinity of  New 
York  was  inau- 
gurated by  the 
Long  Island 
Railroad  in  1905, 
from  Flatbush 
Avenue,  Brook- 
lyn, to  Rockaway  Park,  about  16  miles. 
Electrification  on  that  railroad  has  been 
gradually  but  steadily  extended,  and 
now  includes  about  450  miles  of  track. 
This  electrification,  comprising  as  it 
does  suburban  service,  utilizes  largely 
multiple-unit  cars,  of  which  there  are 
now  1.077  in  operation.  Through  trains 
in  the  electric  zone  are  hauled  by  elec- 
tric locomotives.  Distribution  is  by 
third  rail  at  nominally  600  volts. 

Close  upon  the  heels  of  the  Long 
Island  Railroad  in  the  vicinity  of  New 
York,  the  New  York  Central-New 
Haven  Railroad  electrifications  into  the 
Grand  Central  Terminal  were  inaugu- 
rated. These  installations  were  primar- 
ily the  result  of  legislation  on  account 
of  operation  in  the  Park  Avenue  tunnel. 
Electrification  of  the  Grand  Central 
Terminal  presented  the  opportunity  to 
enlarge  its  capacity  greatly  by  creating 
two  levels  for  the  terminal  tracks.  This 
involved,  of  course,  com- 
plete reconstruction  of 
all  the  facilities,  and  in- 
cluded an  enormous 
amount  of  e.xcavation, 
all  in  solid  rock,  and  all 
necessarily  carried  on 
without  interruption  of 
service. 

The  New  York  Cen- 
tral management  chose 
power  distribution  at 
600  volts  d.c.  A  novel 
type  of  third  rail  was 
developed  with  the  con- 
tact surface  on  the  lower 
side  to  reduce  snow  and  sleet  difficulties 
and  to  allow  as  much  protection  from 
accidental  contact  as  possible.  The 
initial  New  York  Central  electrifica- 
tion extended  from  the  Grand  Central 
Terminal  to  Kingsbridge  and  to  White 


Plains,  N.  Y.  Subsequent  extensions 
reach  Peekskill  on  the  main  line,  Yonkers 
on  the  Putnam  branch,  the  Port 
Morris  branch  and  the  West  Side 
tracks  in  New  York.  Nearly  400  miles 
of  track  are  now  included.  The  initial 
electrification  was  for  passenger  service 
only,  including  suburban  trains  and 
through  trains  in  the  suburban  zone ; 
both  multiple-unit  cars  and  locomotives 
thus  were  employed.  Recently  freight 
service  has  been  added.  The  road  now 
operates  about  170  electric  locomotives, 
of  which  quite  a  number  are  of  the 
three-power  type,  and  355  multiple-unit 
cars. 

The  New  Haven  management,  al- 
though obliged  to  run  trains  over  the 
New  York  Central's  third-rail  tracks 
for  about  12  miles,  adopted  single-phase 
alternating  current,  with  overhead  trol- 
ley wire.  It  was  the  intention  that  the 
New  York  suburban  passenger  elec- 
trification was  but  the  beginning  of  an 
extensive  program  to  include  all  types 
of  service.  The  initial  installation  ex- 
tended to  Stamford,  Conn.,  the  end  of 
the  suburban  zone.  Extensions,  how- 
ever, were  subsequently  made  to  New 
Canaan,  New  Haven,  and  Danbury,  and 
to  White  Plains,  N.  Y.,  and  freight 
service  was  included.  Now  150  electric 
locomotives  and  301  multiple-unit  cars 
are  operated  over  more  than  800  miles 
of  track,  including  trackage  rights  over 
the  New  York  Central  and  Long  Island 
Railroads. 

Terminal   Electrification    Develops 
Valuable  Air  Rights 

An  interesting  feature  of  the  Grand 
Central  Terminal  electrification  has 
been  the  development  of  the  air  rights. 
The  entire  terminal  area  of  many  acres 
is  now  occupied  by  high  buildings  (one 
of  34  stories)  erected  over  the  tracks, 
and  forms  the  center  of  one  of  the 
busiest  sections  of  New  York. 

Meanwhile,  the  Pennsylvania  Rail- 
road had  constructed  and,  in  1910, 
opened  for  service  its  passenger  termi- 


For  tile  elcclriiicati<in  of  it«  West  hide  ireigrlit  trucks  in 
New  York,  the  New  York  Central  uses  three-power  loco- 
motives that  can  run  inde|>enaentiy  with  Diesel  oil 
ensrines 


nal  on  Manhattan  Island,  designed  to 
serve  also  the  Long  Island  Railroad,  and 
had  connected  it  with  Long  Island  and 
New  Jersey  by  tunnels.  The  tracks  of 
necessity  were  electrified.  All  trains 
from   the    South   and   West   change   to 
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electric  power  at  Manhattan  Transfer. 
Construction  of  the  coach  storage  yard 
on  Long  Island  reduced  to  a  minimum 
the  expensive  terminal  yard  space  in 
Manhattan.  This  early  electrification 
utilized  third  rail  of  the  same  design  as 
that  developed  for  the  Long  Island  Rail- 
road. In  accordance  with  the  Penn- 
sylvania's comprehensive  plan,  this  sec- 
tion is  now  being  equipped  with  over- 
head trolley  wire  to  carry  power  at 
11,000  volts,  connecting  with  the  New 
Haven  electrification  and  utimately  with 
that  to  Washington. 

The  West  Jersey  &  Seashore  Rail- 
road, owned  by  the  Pennsylvania,  elec- 
trified its  high-speed  line  between 
Camden  and  Atlantic  City  in  1906, 
utilizing  mainly  third-rail  at  600  volts. 
Of  other  somewhat  similar  installations 
made  in  various  parts  of  the  country 
during  this  period,  one  of  the  most  in- 
teresting is  that  of  the  Southern  Pacific 
Railroad  at  Berkeley,  Cal.,  at  1,200 
volts  direct  current. 

Many  Tunnels  Electrified  to 
Eliminate  Smoke 

For  some  time  New  York  held  the 
center  of  the  stage,  in  this  country  at 
least,  in  railroad  electrification.  Never- 
theless, a  number  of  railroads  in  all 
parts  of  the  country  were  watching  the 
results  obtained  in  New  York.  Long 
tunnels  had  for  years  been  a  problem 
where  they  created  points  of  congestion 
for  freight  or  where  the  smoke  caused 
inconvenience  to  passengers.  On  this 
basis,  the  St.  Clair  tunnel  of  the  Grand 
Trunk  between  Sarnia  and  Port  Huron 
was  electrified  in  1908;  the  Cascade 
tunnel  of  the  Great  Northern,  in  1909; 
the  Detroit  River  tunnel  of  the  Michigan 
Central,  in  1910 ;  and  the  Hoosac  tunnel 
of  the  Boston  &  Maine  in  1911.  It  is 
characteristic  of  the  desire  for  experi- 
mentation that  no  two  of  these  electrifi- 
cations utilized  the  same  system  of  power 
distribution. 

Other  than  these  tunnels  and  exten- 
sions of  existing  electric  zones,  there 
was  not  much  activity  in  the  field  be- 
tween 1908  and  1913,  although  some  ex- 
tensions were  of  considerable  magnitude 
and  the  mileage  of  electrified  track  in 
this  country  was  more  than  doubled. 

A  somewhat  new  problem  was  met 
in  1913,  when  the  Butte,  Anaconda  & 
Pacific  Railroad,  an  ore-carrying  line  in 
Montana,  was  equipped  for  electric  trac- 
tion. This  problem  was  not  one  of  a 
terminal,  a  tunnel  or  of  dense  traffic,  but 
largely  one  of  general  economy.  There 
were,  to  be  sure,  some  heavy  grades,  but 
the  locomotives  were  not  equipped  for 
power  regeneration.  While  general 
economy  may  be  said  to  have  been  the 
direct  justification  for  this  installation, 
the  local  conditions  are  not  typical. 
Water  power  is  unusually  abundant  and 
readily  available  in  the  Northwest.  It 
is  of  interest  as  an  indication  of  the 
continuing  efforts  at  explorations  in  the 


field  of  heavy  electric  traction  that  the 
power  distribution  system  adopted  was 
one  never  before  installed,  2,400  volts 
d.c.  with  an  overhead  catenary-sup- 
ported trolley  wire.  The  B.,  A.  &  P. 
now  operates  123  miles  of  track  elec- 
trically with  28  electric  locomotives. 

The  years  1914  and  1915  witnessed 
two  exceedingly  important  electrifica- 
tion projects.  Both  are  over  heavy 
mountain  grades  and  both  utilize  regen- 
eration, but  except  for  this  they  have 
little  in  common.  One  is  in  the  West 
and  the  other  in  the  East;  one  utilizes 
power  distribution  at  3,000  volts  d.c. 
and  the  other  at  11,000  volts,  single- 
phase.  It  is  of  interest  that  of  these 
two  important  electrification  installa- 
tions utilizing  regeneration  on  heavy 
grades,  one  should  utilize  hydro-elec- 
tric power  where  the  energy  cost  is,  rel- 
atively speaking,  a  secondary  considera- 
tion, and  the  other  obtains  power  from 
a  steam  plant  close  to  the  coal  mines 


West  Virginia.  The  initial  project 
made  unnecessary  a  very  heavy  expense 
for  double-tracking  and  tunnel  work. 
Extensions  have  been  made  from  time 
to  time,  and  that  road  now  operates  elec- 
trically about  210  miles  of  track.  The 
sixteen  locomotives  are  of  interest  on 
account  of  their  size  and  also  because 
the  traction  motors  are  of  three-phase 
induction  type,  taking  power  from  an 
11,000-volt  single-phase  trolley  through 
a  phase-converter.  By  changing  the 
number  of  motor  poles,  two  operating 
speeds  are  obtained  which  are  prac- 
tically constant,  regardless  of  the  grade 
or  load,  whether  on  level  track,  up-hill 
taking  power,  or  down-hill  regenerating. 

Pennsylvania  Railroad  Inaugurates 
Extensive  Program 

The  period  about  1915  also  saw  the 
inauguration  of  the  electrification  of 
the  Philadelphia  surburban  service  of  the 
Pennsylvania  Railroad.  The  Broad  Street 


These   three-cab  locomotives   haul   9,000   tons   of   c«al 
on  the   Virginian    Railway 


where  fuel  cost,  and  therefore  energy 
charges,  are  also  relatively  very  low. 
The  advantages  of  regeneration  are  in 
both  instances,  therefore,  primarily  not 
saving  of  power  but  are  largely  those  of 
holding  trains  on  long  down  grades. 

The  first  of  these  roads,  the  Chicago, 
Milwaukee,  St.  Paul  &  Pacific  Railroad, 
started  its  electrification  in  1915.  This 
road  crosses  three  mountain  ranges,  the 
Rockies,  Bitter  Root  and  Cascade  Moun- 
tains. The  controlling  reasons  for  this 
electrification  were  the  same  as  those 
for  its  neighbor,  the  B.,  A.  &  P. — 
namely,  cheap  water  power  and  heavy 
grades — although  other  advantages  also 
accrued,  notably  that  of  electrically  hold- 
ing heavy  trains  on  long  descending 
grades.  The  Milwaukee,  being  a  trans- 
continental road,  has  been  able  to 
capitalize  its  electrification  to  some 
extent  in  capturing  tourist  travel,  for 
the  absence  of  smoke  through  the 
scenic  mountain  routes,  electrified  for 
more  than  650  miles,  with  880  miles  of 
track,  makes  good  advertising.  Fifty- 
six  electric  locomotives  take  power  at 
3,000  volts  d.c,  from  an  overhead  cate- 
nary trolley. 

The  second  of  the  pair  of  roads  men- 
tioned, the  Norfolk  &  Western  Railway, 
commenced  nearly  contemporaneously 
with  the  Chicago,  Milwaukee,  St.  Paul 
&  Pacific  Railroad,  electrifying  its  coal- 
carrying  route  through  the  mountains  of 


Station  had  become  very  seriously  out- 
grown, and  that  road  was  faced  with 
the  alternatives  of  electrifying  a  large 
part  of  its  suburban  traflSc  or  of  spend- 
ing a  great  deal  of  money  to  enlarge  and 
modify  the  terminal.  Operation  of  sub- 
urban trains  to  Paoli  and  Chestnut  Hill 
by  means  of  multiple-unit  cars  very 
satisfactorily  solved  the  immediate  prob- 
lem and  postponed  for  about  fifteen 
years  any  necessity  for  terminal 
changes.  This  installation  and  its  ex- 
tensions, utilizing  an  11,000-volt  trolley, 
also  provided  an  effective  laboratory  for 
developing  subsequent  comprehensive 
plans.  Electrification  of  the  suburban 
service  about  Philadelphia  now  includes 
lines  to  Trenton,  Wilmington,  West 
Chester  and  Norristown,  437  miles  of 
track  and  345  multiple-unit  cars.  The 
new  underground  Broad  Street  sub- 
urban terminal,  made  possible  by  elim- 
ination of  steam  from  suburban  service, 
has  been  completed  in  connection  with 
the  comprehensive  changes  at  West 
Philadelphia,  releasing  much  valuable 
land  in  the  heart  of  the  city.  Air  rights 
over  this  terminal  are  of  great  value. 

Following  the  installations  of  1915 
and  1916,  there  was  little  activity  in  new 
projects  for  nearly  a  decade:  although 
some  extensions  of  existing  electrifica- 
tions were  made  both  geographically 
and  in  service.  The  New  York  Con- 
necting   Railroad   was   electrified   from 
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the  New  Haven  system  at  the  Harlem  Harlem   River  to   the  float  bridges  at  The  Reading  Railroad  suburban  elec- 

River   to   the    Pennsylvania    system   at  Bay    Ridge,    was    inaugurated.      This  trification  at  Philadelphia,  inaugurated 

Sunnyside,  L.  I.,  to  permit  through  pas-  allows  through  runs  of  electric  freight  in   the   summer   of    1931,   is   at    11,000 

senger   train    interchange   between   the  trains   between   Bay  Ridge   and   Cedar  volts,     single-phase.       This     comprises 

roads.     In  1925  two  notable  electrifica-  Hill.     Physically,  this  electrification  is  about    161     miles    of    track,    with    70 

tion  installations  were  made,  one  by  the  an  extension  of  the  New  Haven,  from  multiple-unit  cars. 

Virginian   Railway   and   the   other   the  which    it   takes   single-phase   power   at  The  Pennsylvania's  program,  already 

Illinois  Central.  11,000  volts.    The  Long  Island  acquired  referred  to,  is  by  far  the  most  compre- 

The  Virginian  electrification,  like  that  seven   single-phase   freight   locomotives  hensive  in  the  United  States.     Trains 

of  the  Norfolk  &  Western,  carries  very  to   handle    its   service   in   this   section,  will    be    operated    electrically    between 

heavy  coal  traffic  over  mountain  grades.  About  100  miles  of  track  are  involved  in  New  York  and  Washington.     This   is 

The  concentration  of  power  demand  in  the  project.  of  especial  interest  as  it  is  one  of  the 

a  single  electric  train  on  the  Virginian  ^^^^  ^^^  ^           Notable  ^^"^    electrification    projects    based    en- 

is  probably  the  greatest  up  to  this  time  ^^  Heavy  Traction  *''"'='>'  °"  ^^°^^  economies  to  be  derived 

in  railroad  service.    Trains  of  6,000  and  as    compared   with    steam,    under   very 

9,000  tons  are  normally  handled.     The  Ihe     years     1930-1931     have     been  dense  traffic  conditions, 

three-cab  Virginian  locomotives  weigh  perhaps  the  two  most  notable  in  rail- 

more  than  1,000,000  lb.  apiece!     As  on  road    electrification    since    the    pioneer  I^lectrificatign  Should  Have  a 

the  Norfolk  &  Western,  regeneration  is  efforts.      Four    important    installations  Notable  Stimulus 

employed   on   descending  grades.     The  constributed   to   the   progress   of   these  About  4,500  miles  of  track  have  been 

Virginian  power  distribution  is  at  11,000  years;    the    Cleveland    Terminal,    the  electrified   in  this  country,  an  average 

volts,    single-phase,    and   230    miles    of  Delaware,  Lackawanna  &  Western  sub-  of  nearly  200  miles  a  year  for  the  past 

track  are  electrified;  the  electric  motive  urban  electrification  in  New  Jersey,  the  25  years.    The  adoption  of  electricity  in 

power  of  the  road  consists  of  fourteen  Reading     suburban     electrification     at  industry  being  now  prominently  before 

locomotives.  Philadelphia,  and,  above  all,  the  Penn-  the  country,  it  may  be  expected  that,  as 

The  Illinois  Central  electrification  at  sylvania's  program  between  New  York  soon  as  there  is  indication  of  economic 
Chicago  was  inaugurated  in  1926,  pri-  and  Washington.  stability  in  the  railroad  industry,  further 
marily  for  suburban  passenger  service,  The  Cleveland  electrification,  com-  advantage  will  be  taken  to  increase  effi- 
although  some  freight  and  all  yard  pleted  about  a  year  ago  in  connection  ciency  by  this  means,  and  that  it  will 
switching  on  the  Chicago  terminal  with  the  new  union  terminal  facilities  have  a  notable  stimulus.  Universal  rail- 
tracks  north  of  Roosevelt  Road  are  in-  there,  comprises  about  60  track-miles  way  electrification  is  not  immediately  on 
eluded.  The  distribution  of  power  is  by  over  a  17-mile  route  through  the  center  the  way,  however,  for  under  present 
means  of  catenary-supported  trolley  of  the  city.  Three  railroads  utilize  the  conditions  the  necessary  facilities  add 
wire,  carrying  1,500  volts  d.c.  The  facilities:  the  New  York  Central,  the  very  considerably  to  capital  costs,  and 
road  now  operates  280  multiple-unit  Big  Four,  and  the  Nickel  Plate.  Trains  only  under  certain  circumstances  are 
cars  over  154  miles  of  track.  Of  ten  are  handled  through  this  terminal  by  22  the  direct  operating  economies  suffi- 
locomotives  operated,  six  are  equipped  electric  locomotives.  The  distribution  cient  to  offset  the  added  capital  charges 
with  oil  engines.  This  electrification  system  is  3,000  volts  d.c.  by  overhead  and  incidental  expense.  There  is  some 
was  carried  out  in  accordance  with  the  trolley.  The  controlling  reason  for  this  danger  of  irresponsible  legislative  action 
terms  of  an  agreement  with  the  city  of  electrification  was  the  development  of  in  compelling  railroads  to  electrify. 
Chicago.  air    rights    over    the    terminal    tracks.  Enough  data  are  available  to  determine 

At  about  this  time,   also,   the   Balti-  which  ultimately  will  be  of  grerat  value  just  when  there  is  justification  for  elec- 

more    &    Ohio    Railroad   electrified    its  to  the  owners.  trification    in    any    individual    instance, 

Staten  Island  rapid  transit  lines,  in  com-  The  D.,  L.  &  W.  electrification,  which  and  legislative  coercion  cannot  in  any 

pliance  with  legislation  of  the  State  of  handles   most   of  the   suburban   service  way    be   justified,    because    forcing   by 

New   York.      Some   50   miles   of  track  out  of  Hoboken,  was  inaugurated  last  such    means    of    electrifications    which 

are  electrified,  and  90  miltiple-unit  cars  year,  and  is  on  the  basis  of  3,000  volts  may  not  be  economically  sound  would 

are  operated.  d.c.      About    158    miles    of    track    are  inevitably   tend    to    defer    decisions    in 

equipped,    and    282    multiple-unit    cars  favor  of  projects  which  may  be  entirelv 

Many  Extensions  Made  ^ave   been   provided.     The   reason   for  desirable,    and   would   thus    injure   no't 

From     1926    to    1930    activity    was  this,  as  with  most  suburban  electrifica-  only  the  railroads  themselves,  but  the 

largely  confined  to  extensions  of  exist-  tions,  was  primarily  congestion.  communities  which  they  serve, 
ing  electrifications.  The  most  important 
project  in  that  period  was  perhaps  that 

of  the  Great  Northern,  which  in  con- ■ 

nection  with  its  new  tunnel  in  the  Cas-  •  •        n 

cade   Mountains   and  the   extension   of  The  Transition  Period  in  Street  Car  Motive  Power — 
its  electrification   in    1927,   changed   its  1890  to  1902 
power   system   to    11,000   volts,    single- 
phase  for  a  total  of  93  miles  of  track.  Figures  of  car  and  track  mileage  for  the  various  types  corn- 
Nine   locomotives   are  employed,   all  of  P^^  ^'l  ^^"^  iT"'!''  "'J'"'^-    -^^  .Phenomenal  rise  in  the  use  of 
the  motor-generator  type,  suppi;ing  di-  Aeperiod."                      ""  diminution  of  other  motive  powers  in 
rect  current  for  the  traction  motors  from 

the    alternating    current    supply.       These  —Electric-,        ,_HorBe-^        —Cable-,          steam  and        _  Total— 

locomotives   are  equipped   for    regenera-  '^'«a'"                                       Cars     Miles          Cars  Miles         Cars  Miles      Cars  Miles        Cars      Miles 

tion  Of  power,  although  like  the  c.  M.,  \l^: -—■.::::::::  ^^  f^    llimiiZ    im  Wi     lU  t'A    lUr?  ,lill 

St.    p.   &   p.    electrification,   the   water      |892 13,4I5    5,939      19,315  4,460      3,971    646        698    620      37399     i665 

power  is  in  itself  relatively  very  cheap.  \^::::::::-y:y::::  ^^  l^    inir^tll    nV^tll    2V4  I',',    litlinM 

Electric  braking  on  long  down  grades  IS        ,895 27,720    10,363         9,5221,914       4,798     632        2  705     609       44  745,3'„« 

the  important  consideration.  »'* litU   IHll       ^?55'•2!2      1"'    "'      2,'57    519      48,182    4  470 

T      inT7  ii.        1      ,,    -c      I-           i  i^u      T                   "9' 38,536    13,765          5,   44  947        5,   99     539        2  653     467        51  i«      5710 

In  1927  the  electrification  of  the  Long        I898 44,343    I5,672          3;i03  654        4,70l      460        2,402     505        54  549    17291 

Island-Bay  Ridge  section  and  the  New      i899 50,658   17,969        i,489  4i6      4,250    403      2339    425      ss'?^   lo'i,, 

York      Connecting      Railroad     freight      l'«o "OM   1 9  3 1 4        1,456  370      3517    330      2761    428      62;8I8  204i2 

,          ,                ,     °-,.           TT                          1            '901 62,591    22,063          1,4  332        2,543     241        2  332     400        n«  «77    rin^i 

tracks,   from    the   New    Haven   at   the      I902 65,583  25,789        i;303  273      2;396    229        826    I38      'ojos  Imm 
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£ar]y  power  stations  sprawled  out 
over  a  larg:e  area  and  belched 
smoke  from  n\any  tall  stacks. 
Contract  the  attractive  modern 
susbstation  in  its  setting  snit- 
uble    for    h    rejiiidential    district 


DP:VEL0PMENT  of  the  power 
supply  for  the  electric  railway,  and 
of  the  methods  by  which  that  supply  is 
distributed  to  the  cars,  makes  a  story 
which  to  tell  properly  would  take  far 
more  space  than  is  here  available.  Only 
the  high  spots  can  be  touched  in  outlining 
the  steps  which  have  brought  us  to  the 
present  state  of  the  art ;  on  the  gener- 
ating side,  from  the  messy  batteries 
of  the  experimental  period,  of  but  a  few 
cat  power,  through  the  development  of 
the  direct-current  generator  from  a 
mere  toy  to  the  great  engine-type  ma- 
chines, the  shift  to  turbine-driven  alter- 
nators and  conversion  through  rotary 
converters,  to  the  present  practice  of 
leaving  power  generation  to  the  central 
station  companies,  the  railway  owning 
only  the  conversion  devices,  either  rotar- 
ies  or  mercury  arc  rectifiers,  with  a 
considerable  proportion  of  the  capacity 
in  automatic  substations.  And  if.  on 
the  side  of  distribution,  there  have  been 
less  radical  changes,  the  many  varia- 
tions which  have  been  tried  out,  in  not 
a  few  instances  with  some  temporary 
measure  of  success,  make  a  story  but 
little  less  interesting  than  that  of  the 
power  supply. 

The  first  experiments  with  electric 
traction,  in  the  United  States,  those  of 
Thomas  Davenport,  were  made  at  just 
about  the  time— 1832 — that  the  first 
American  street  railway  was  put  in 
operation  in  New  York  City,  and  when, 
in  1835.  Davenport  demonstrated  his 
car,  first  in  Springfield,  Mass..  and  then 
a  little  later  in  Boston,  the  only  street 
railway  had  been  abandoned,  not  to  be 
revived  again  until   1852. 

It  was,  therefore,  with  reference  to 
its  application  in  railroad  rather  than  in 


railway  practice  that  Davenport  and  his 
immediate  successors  worked  on  the 
idea  of  electric  traction,  and  they  nat- 
urally followed  railroad  practice  and 
used  a  locomotive  which  at  the  first  car- 
ried its  own  power  plant  in  the  form 
of  a  primary  battery.  Fragile,  slopping 
acid  at  every  jolt — of  which  there  were 
many — and  otherwise  misbehaving  gen- 
erally, these  batteries  were  an  unmiti- 
gated nuisance  until  Colton  and  Lilly 
in  1847  shifted  them  to  a  fi.xed  position 
beside  the  track,  and  utilized  the  rails 
of  the  latter  as  the  two  sides  of  the  dis- 


tribution system  by  which  current 
reached  the  motor.  While  this 
ob\iated  many  of  the  mechanical 
difficulties  it  did  not,  however, 
touch  a  very  fundamental  one,  the 
exceedingly  high  cost  of  electric 
current  so  generated,  and  this  re- 
mained an  unanswerable  argument 
against  electric  traction  until  the 
direct-current  generator  had  be- 
come a  commercial  success. 
The  early  generators  were  bipolar, 
requiring  very  high  armature  speed 
and  close  regulation.  For  driving  them 
there  were  available  two  types  of  en- 
gine, the  very  compact  short-stroke 
high-speed  simple  machines,  of  which 
the  Armington  &  Sims,  Ball,  Buck- 
eye, Ide,  Porter  &  Allen,  and  Westing- 
house  were  typical,  and  the  sprawling 
long-stroke  slower  ones,  both  simple 
and  compound,  chiefly  of  modified  Cor- 
liss type,  the  majority  in  any  event  being 
operated  non-condensing. 

At    first,    the    speed    required    made 


Great  advances  In  compartnens  were  niaile  about  1890,  as  In  the  power  statton 
of  the  West  End  Street   Railwa.v  of  Boston,  illustrated  here 
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Have  Undergone  Many  Changes 


desirable,  and  in  many  instances  neces- 
sitated, the  use  of  countershafting,  often 
fitted  with  clutches  and  quills  to  permit 
selective  driving.  The  disadvantage  of 
the  friction  losses  was  ofifset,  in  part 
at  least,  by  the  cushioning  effect  of  the 
two  belts,  for  the  character  of  the  load 
and  the  small  size  of  the  generators 
subjected  them  to  frequent  and  heavy 
jolts.  This  arrangement  necessitated  a 
long  engine  room,  even  when,  as  was 
frequently  done,  the  engines  were  placed 
on  one  side,  the  countershafting  on  the 
other,  and  the  generators,  belted  back 
from  the  counter  shaft,  in  mid-floor. 
It  was  necessarily  wide  if  the  plant  was 
of  any  size,  for  the  generators  were 
very  small,  rarely  of  10()-kw.  capacity. 
But  since  the  big  pulley  wheels  of  the 
slower-speed  engines  had  nearly  one- 
half  of  the  diameter  below  the  floor,  not 
a  great  deal  of  headroom  was  needed. 
This  was  also  true  in  the  boiler  room, 
at  least  as  to  headroom.  The  old  stand- 
by, the  horizontal  return  tubular  boiler, 
still  was  supreme,  and  the  shape  and 
small  size  of  the  units  made  it  entirely 
practicable  to  put  the  entire  plant  under 
one  roof.  With  the  tall  steel  or  brick 
stack,  for  natural  draft  was  practically 
universal,  the  general  effect  was  of  a 
toadstool  upside  down. 

With  the  rapid  growth  in  size  of  the 
larger  systems  the  great  area  necessary 
became  a  matter  of  concern.  Improve- 
ments in  design  soon  permitted  direct 
belting  of  the  engine  to  the  generator 
behind  it.  a  gain  increased  by  the  use 
of  a  vertical  engine,  and  by  the  use  of 
devices  which,  by  increasing  the  arc  of 
contact,  permitted  much  shorter  belts. 
A  notable  instance  of  the  last  type  was 
the  West  End's  station  at  Boston  with 
its  (for  that  time,  around  1890)  enor- 
mous Reynolds  Corliss  triple-expansion 
1.000-hp.  engines  belted  through  two 
sets  of  arc  increasers  below  the  floor 
up  again  to  the  generators,  which  thus 
could  be  close  to  the  engine. 

That  there  was  not  entire  agreement 
as  to  treatment,  however,  is  apparent 
from  the  description  in  Electrical  World 
early  in  1892,  of  a  proposed  model  sta- 
tion for  which  there  were  recommended 
400-hn.  engines  operating  at  70  r.p.m., 
and  driving  through  countershafting. 

By  1890  developments  in  several 
directions,  which  had  originated  chiefly 
on  the  electric  lighting  side,  were  be- 
ginning to  reach  the  stage  where  they 


became  important  in  electric  traction. 
Of  these  the  direct-connected  unit  was 
nearest  to  practical  application,  and  by 
1892  it  was  in  use  in  some  plants.  The 
multipolar  generator  with  its  slow  ro- 
tative speed  made  possible,  as  a  first 
step,  the  so-called  engine-connected 
unit  with  crank  shaft  extended  on  one 
or  both  sides  of  the  engine  frame  to  take 
one  or  two  generators.  With  one  gen- 
erator there  usuallv  was  a  sub-base  to 


horizontal  twin  tandem-compound  en- 
gines for  the  People's  Tramway  of  Phil- 
adelphia in  1895  were  characteristic. 

At  this  time  (1895),  there  was  still 
some  question  as  to  the  advisability  of 
using  direct-connected  units  for  the 
smaller  installations  because  of  their 
very  heavy  and  abrupt  swings,  but  the 
older  practice  of  starting  all  car  runs 
from  a  common  point  and  on  the  same 
instant  was  dying  out.  Schedules  were 
being  adjusted  to  keep  all  the  cars  from 
climbing  tlie  steepest  grades  at  the  same 
time,  and  power  installations  were  be- 
ing given  a  little  surplus  over  the  abso- 
lute minimum.  By  1900  the  engine  unit 
was  practically  universal.  Incidentally, 
it  was  very  close  to  its  peak.  Large 
units  still  were  built — notably,  such  ma- 
chines as  the  5,000-kw.  Reynolds-Allis 
unit  with  two  vertical  and  two  horizontal 
cylinders  for  the  Metropolitan  Street 
Railway  of  New  York  City  in  1901 — 
but  the  reign  of  direct-current  gen- 
eration   was    practically     at     an    end. 


Mercury  arc  rectiflerg  are  a  feature  of  many  modern  MtibNtationH 


which  were  bolted  both  the  engine  frame 
and  the  outboard  bearing  for  the  ex- 
tended shaft ;  with  two,  they  customarily 
were  overhung,  one  on  each  side.  This 
was  very  shortly  followed  by  the  true 
engine  type,  with  the  generator  carried 
between  the  main  bearings  of  the  engine, 
and  between  the  cranks  if  there  were 
more  than  one. 

Of  the  overhung  units,  the  vertical 
marine-type  engines  with  paired  200-kw. 
generators  used  in  Milwaukee  in  1892 
were  typical.  Of  the  true  engine  type, 
the  vertical  marine-type  engines  with 
525-kw,  generator  serving  also  as  fly 
wheel  for  the  Fair  Haven  &  Westville 
line  of   New  Haven,  in   1896,  and  the 


To  understand  clearly  the  next  change 
it  is  necessary  to  go  back  somewhat. 
Early  developments  in  lighting  had 
been  with  direct  current,  and  there  was 
a  tremendous  investment  in  the  heavy 
copper  conductors  and  costly  conduit 
construction  necessarry  in  view  of  the 
low  voltage  used. 

Soon  improvements  in  transformers 
made  possible  a  high-potential  primary 
distribution  with  transformation  to  the 
working  potential  practically  at  its  point 
of  use.  This  innovation  had  the  result 
of  cutting  the  copper  required  to  but  a 
fraction  of  that  under  the  other  scheme, 
and  apparently  threatening  over-night 
to  render  the  latter  obsolete.    There  not 
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unnaturally  began  what  later  was  to  be 
known  as  the  "battle  of  the  systems," 
of  which  one  of  the  first  elements  was  a 
matter  whose  outcome  was  very  different 
from  that  which  was  anticipated. 

The  State  of  New  York,  in  1888, 
passed  a  law  changing  its  method  of 
capital  punishment  from  hanging  to 
electric  shock  at  high  potential.  Fear 
that  this  would  greatly  prejudice  the 
cause  of  alternating  current  led  to  un- 
wise attacks  on  the  law  and  resulted 
in  bitter  feeling  on  both  sides.  The 
objections  proved  unwarranted,  how- 
ever, and  the  alternating-current  system 
was  vindicated,  although  for  a  short 
time  several  States  threatened  to  pass 
laws  restricting  the  use  of  alternating 
currents  to  those  of  low  voltage.  With 
these  threats  out  of  the  way,,  develop- 
ment was  rapid ;  at  the  Chicago  World's 
Fair  of  1893  there  was  exhibited  a  com- 
plete polyphase  system,  the  elements  of 
particular  interest  to  the  railway  man 
being  the  generator,  step-up  and  step- 
down  transformers  connected  by  a  shunt 
transmission  line,  and  a  rotary  con- 
verter feeding  a  railway  motor. 

The  first  application  to  electric  trac- 
tion was  early  in  1894,  when  three- 
phase  current,  turbine-generated  at  Bal- 
tic, Conn.,  on  the  Shetucket  River  was 
transmitted  at  2,300  volts  a  distance  of 
4i  miles  to  Taftville.  just  outside  Nor- 
wich, to  synchronous  self-starting  mo- 
tors, one  of  which  was  belted  to  a 
railway  generator  feeding  the  Norwich 
Street  Railway.  There  followed  three 
very  important  developments.  First, 
one  minute  after  midnight  of  Nov.  16. 
1896.  Buffalo  received  Niagara  power 
for  its  railway  system,  one  instance,  if 
not  the  first,  of  the  dominant  tendency 
of  today,  the  purchase  of  railway  power 
from  a  central  station  company. 

Second,  it  was  now  practicable  to 
concentrate  power  generation  at  the 
most  desirable  point  for  that  purpose, 
and  to  transmit  to  substations  most 
economically  located  for  feeding,  greatly 
improving  operating  conditions,  and 
often  permitting  the  shut-down  of  small 
outlying  stations  with  high  generating 
costs ;  while  by  tying  together  the  better 
plants  the  loads  could  be  most  effi- 
ciently handled. 

Finally,  although  this  did  not  at  once 
appear,  it  led  to  the  abandonment  of 
direct-current  generation. 

The  steam  turbine,  promising  much 
in  some  directions,  gave  little  hope  for 
traction  purposes,  so  long  as  direct- 
current  generation  was  the  main  de- 
pendence, although  some  little  success 
was  had  in  comparatively  small  sizes 
using  reducing  gear.  Success  of  poly- 
phase operation  with  rotary  converters 
changed  the  situation  completely.  It 
proved  entirely  practicable,  although 
at  first  by  no  means  a  simple  matter, 
to  build  alternators,  particularly  well 
adapted  to  turbine  drive,  and  for  the 
second  time  the  existing  stations  be- 
came obsolete. 


With  the  transition  to  direct-con- 
nected units  and  their  growth  to  large 
size,  the  old  large-area  low-roofed  en- 
gine room  had  to  be  replaced  by  one 
of  far  greater  clearance.  The  tops  of 
the  cylinders  of  a  6,000-kw.  vertical 
engine-type  generator  are  fully  50  ft. 
above  the  floor,  the  armature  frame 
projects  some  20  ft.  below  it,  there 
must  be  sufficient  clearance  between 
cylinder  tops  and  crane  to  permit 
handling  the  parts  of  the  engine  and 
then  room  for  the  crane  above  that. 
But  the  floor  area,  at  least  for  equal 
capacity,  was  very  much  smaller.  Also, 
the  trend  toward  mechanical  coal  and 
ash  handling  equipment  and  to  the  use 
of  water-tube  boilers  with  automatic 
stokers  and  overhead  bunkers  called 
for  an  equally  high  boiler  room.  On 
the  other  hand,  mechanical  draft  tended 
to  the  use  of  comparatively  ."ihort,  large- 
diameter  stacks,  completely  changing 
the  appearance  from  that  of  the  station 
of  the  belted  age.  Incidentally  it  will 
be  noted  that  this  gave  the  building  of 
the  latter  only  the  efficient  .service  life 
of  the  equipment  it  contained,  for  hav- 
ing been  built  for  special  service  it 
was  not  at  all  well  adapted  to  most 
other  purposes,  and  while  it  was  used 
in  some  cases  as  a  substation  this  usu- 
ally proved  unsatisfactory  unless  a  great 
deal  of  reconstruction  was  done. 

The  shift  to  the  turbo  station  involved 
comparatively  little  change  on  the 
boiler  side  except  to  necessitate  greater 
capacity  in  many  instances,  but  it  called 
for  radical  changes  in  the  engine  room. 
The  turbo  alternator  itself  is  very  much 
smaller  than  the  corresponding  capacity 
in  an  engine  type  unit,  it  is  true,  but. 
on  the  other  hand,  it  requires  much 
more  room  for  its  auxiliaries,  which 
are  preferably  directly  below  it.  While 
the  shell  of  the  second-period  station 
could  sometimes  be  utilized,  so  much 
was  needed  in  the  way  of  internal 
change  that  it  usually  amounted  sub- 
stantially to  rebuilding  it  if  it  was  not 
decided  to  rebuild  completely,  thus 
securing  all  the  advantages  of  a  new 
station  rather  than  spend  but  little  less 
and  probably  have  to  forego  the  benefit 
of  some  of  the  latest  ideas.  Again  the 
life  period  of  the  building  was  that 
of  the  contained  apparatus,  but  this 
time  with  less  salvage ;  for  the  tendency 
to  outdoor  .substations  took  away  a  use 
to  which  the  belted  station  building 
frequently  though  generally  unwisely 
was  turned  after  it  ceased  to  serve  as 
a  primary  station. 

Wliile  in  the  main  the  generating 
systems  have  kept  as  near  the  front  in 
power  generation  as  their  load  and 
financial  conditions  would  permit,  for  at 
least  the  last  decade  the  chief  advances 
have  been  made  by  the  central  station 
companies.  Theoretically,  the  advan- 
tage of  purchasing  the  power  from  such 
a  company,  with  its  diversified  load  in 
which  the  peaks  which  so  seriously 
trouble  the  railway  plant  are  of  com- 


paratively little  importance,  is  so  great 
that  there  can  be  no  question  as  to  the 
wisdom  of  so  doing.  Practically,  this  is 
not  entirely  so. 

There  is  a  sense  of  security  with  an 
owned  plant  which  it  is  hard  to  realize 
when  the  other  fellow  has  control,  and 
there  have  been  whispers  of  instances 
where  what  seemed  a  highly  advanta- 
geous contract  was  found  to  be  not  quite 
so  satisfactory  later,  a  discovery  oddly 
enough  made  by  the  power  company, 
soon  after  the  railway  plant  was  dis- 
mantled. 

Whether  or  no  such  things  have  hap- 
pened in  the  past,  there  is  no  question 
but  that  the  chances  for  such  sharp 
dealing  are  steadily  diminishing  if  they 
have  not  vanished  as  a  result  of  present- 
day  public  regulations,  and  it  is  but  a 
question  of  time  and  not  a  very  long 
time  at  that  before  railway  generation 
will  be  very  much  the  exception.  For 
that  reason,  the  advances  of  the  last  ten 
years  in  this  field  hardly  belong  in  an 
outline  such  as  this,  particularly  when 
it  is  necessarily  so  sketchy. 

The  story  of  the  substation  is  one  of 
about  as  radical  change  as  that  of  the 
main  stations.  Difficulties  experienced 
with  the  first  rotary  converters,  and  an 
unwarranted  belief  that  they  were  at 
their  worst  (and  a  very  bad  worst  at 
that)  on  60-cycle  current,  led  to  the 
use  of  motor-generator  sets,  particu- 
larly if  a  lighting  load  in  the  same 
transmission  line  made  25  cycles  unde- 
sirable, but  as  the  various  "bugs"  were 
eliminated,  the  advantages  of  the  rotary 
soon  put  it  well  ahead  of  its  bulkier  and 
as  a  rule  less  efficient  rival,  a  supremacy 
it  has  held  until  the  recent  development 
of  the  mercury  arc  rectifier. 

At  the  outset  the  entire  equipment 
was  looked  upon  as  of  frail  health,  and 
it  was  sheltered  and  housed  in  with  the 
greatest  care.  Gradually  it  became 
evident  that  part  after  part  could  be  put 
out-of-doors,  even  when  subject  to  our 
Northern  winters,  until  today  only  the 
more  delicate  control  apparatus  is 
housed. 

With  these  discoveries  came  first 
the  thought  and  then  the  demonstration 
that  all  but  emergency  operation  could 
be  done  automatically,  so  that  now  the 
power  .systems  of  more  and  more  of  the 
railway  properties  consist  only  of  one 
or  more  main  substations,  receiving  cur- 
rent from  a  power  company,  each  with 
a  very  small  operating  staff  supervising 
rather  than  controlling  a  series  of  sub- 
stations in  which  operation,  including 
fir.st-aid  treatment  in  case  of  trouble,  is 
entirely  automatic. 

The  first  distribution  system  con- 
sisted of  the  two  track  rails,  and  this 
plan,  later  modified  by  adding  a  third 
rail  for  the  feeding  side  of  the  circuit, 
and  the  track  rails  for  the  return,  was 
followed  in  experiments  made  until 
1875,  although  in  1855  one  Bessolo 
had  suggested  the  possibility  of  using 
an  overhead  wire,  and  as  the  possibility 
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of  electric  street  railway  operation  ap- 
proached probability  it  became  increas- 
ingly evident  that  the  open  third  rail 
would  be  impossible  for  such  service.  In 
the  latter  years,  George  F.  Green,  of 
Kalamazoo,  Mich.,  used  an  overhead  wire 
with  track  return  on  a  model  he  built. 
In  1882  Finney  operated  a  car  at  Alle- 
gheny, Pa.,  using  a  trolley  which  trav- 
eled on  top  of  an  overhead  wire,  and 
was  connected  with  the  motor  by  a  flex- 
ible cable.  Credit  for  the  first  really 
successful  overhead  system,  however, 
apparently  belongs  to  Charles  J.  Van 
Depoele,  who  had  constructed  and  oper- 
ated a  small  experimetnal  line  at  Chi- 
cago in  the  winter  of  1882-1883,  and 
who,  in  1885,  successfully  operated  a 
train  at  the  Toronto  exhibition,  using 
an  under-running  trolley.  In  the  next 
two  years   he   first  tried  over-running 


horizontal  plane  and  used  two  separate 
little  cars,  the  cable  from  the  upper  car 
being  attached  to  the  lower  car  as  well, 
and  both  cables  twisted  together  from 
this  point  to  the  car.  It  was  the  use  of 
these  little  over-running  cars  or 
"trolleys,"  which  gave  the  electric  car 
its  nickname.  An  unfortunate  tendency 
on  their  part  to  jump  the  wires  and 
come  down,  coupled  with  the  serious 
complications  at  crossings  of  two  lines 
resulted  in  their  early  abandonment  in 
favor  of  the  under-running  device, 
usually  with  a  wheel,  although  Prof. 
Sidney  H.  Short  used  a  shoe  on  at  least 
one  of  his  lines,  in  1889. 

With  but  one  exception,  operation 
was  as  at  present  on  a  parallel  circuit. 
Professor  Short,  beginning  in  1885,  for 
several  years  most  vigorously  urged 
series  operation,  and  actually  installed 


regarded:  "Trolley  wire  hangers  and 
pull-off  brackets  should  be  of  the  lightest 
make  possible  and  still  have  the  re- 
quired strength  and  the  very  best  in- 
sulation." 

It  is  interesting  that,  as  regards 
simple  suspension,  the  devices  of  today 
differ  from  those  of  the  very  early 
period  almost  entirely  in  refinements 
rather  than  in  anything  really  basic. 

One  of  the  earliest  instances  of 
catenary  was  apparently  the  Short  in- 
stallation on  the  Columbus  (Ohio)  Con- 
solidated Street  Railway,  a  picture 
showing  ornamental  gas-pipe  bridges 
spanning  from  curb  to  curb  "at  intervals 
of  about  a  block,"  while  a  messenger  at- 
tached to  the  bridges  carried  droppers, 
each  holding  a  cross  bar  with  the  sup- 
port for  the  two  trolley  wires.  The 
peculiar  requirements  and  conditions  of 


devices  consisting  of  one  or  more  wheels 
on  top  of  the  wire  with  one  or  two 
pairs  of  wheels  gripping  it  from  the 
side,  but  by  1888  he  apparently  had 
settled  on  an  under-running  trolley 
wheel  at  one  end  of  an  arm  carried  on 
top  of  a  post  so  it  could  both  turn  in  a 
horizontal  plane  and  tilt  vertically,  with 
springs  at  the  lower  end  to  keep  the 
wheel  against  the  wire. 

Sprague,  in  his  Richmond  installa- 
tion, used  a  wheel  at  one  end  of  an 
arm  which  had  the  other  end  set  in  a 
stiff  spiral  spring,  giving  it  motion  in 
all  directions,  while  Daft,  who  had  both 
sides  of  his  circuit  overhead,  used  a 
four-wheeled  car  riding  the  two  wires, 
on  which  it  was  held  by  the  deep 
grooves  of  the  wheels  and  the  weight 
of  the  towing  rope  and  the  cable  down 
to  the  car.  This  plan  was  followed  by 
several  other  experimenters  of  the  time 
who  had  both  sides  of  the  circuit  over- 
head. Bentley  and  Knight  on  their 
overhead  section  at  Allegheny  put  the 
two  wires   in   a   vertical   instead   of  a 


Complicated  track  layoats  require  careful 
treatment  of  tlie  suspension  flttin^s  to 
produce  grood  appearance  of  the  overhead 

and  operated  several  lines.  This  plan 
necessitated  sectionalized  double  wire 
and  complications  and  the  fundamental 
error  of  the  scheme  resulted  in  its 
ultimate  abandonment. 

Using  over-running  devices,  some 
form  of  goose  neck  support  was  neces- 
sary to  allow  passage  of  the  collector, 
but  above  this  support  the  overhead  in 
many  respects  was  quite  like  that  of 
today.  A  report  on  perfect  overhead, 
read  before  the  American  Street  Rail- 
way Convention  of  1892,  at  Cleveland, 
points  out  two  differences,  in  its  rec- 
ommendations— that  the  No.  4  silicon- 
bronze  to  be  used  for  trolley  wire  should 
have  twisted  splices,  with  approaches 
formed  of  cone-shaped  tubes  soldered 
over  each  end  after  twisting;  and  that 
there  should  be  two  guard  wires  at 
least  3  ft.  apart,  and  4  ft.  over  the 
trolley.  It  added  a  principle  which  is 
basic    today,    although    too    often    dis- 


lieavy  traction  service  have  necessitated 
some  changes,  but  for  the  lighter  wheel 
operation  the  simple  hanger  of  the  early 
period,  after  going  through  may  elabora- 
tions of  attachment  to  trolley  wire  and 
to  messenger,  has  come  back  to  the 
simple  screw  clamp  ear  used  by  Charles 
L.  Henry  on  the  Cincinnati  single-phase 
line,  with,  however,  a  loop  instead  of 
the  rigid  clamp  for  the  messenger.  And 
with  all  the  variations  in  the  heavier 
service,  the  real  advance  was  the  plan 
first  suggested  by  E.  H.  McHenry,  of  a 
duplexed  trolley,  the  clamp  connecting 
the  two  coming  midway  between  the 
dropper  attachments  to  the  upper  one. 
Much  more  might  well  be  said  of  the 
closed  and  slotted  conduit  and  the  stud 
systems  at  one  time  in  use,  and  of  the 
compressed  air.  superheated  water, 
spring,  gas,  naphtha,  carbon  dioxide, 
and  ammonia  motors  which  were  tried, 
but  a  mere  outline  would  extend  this 
article  too  greatly.  After  all,  the  great 
question  of  today  is  less  about  past  his- 
tory than  future  possibilities. 
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A  190!!  AVIilte  buti — a  far  cry 
from  the  comfortable  anil  com- 
modious vehicle  of  today 


Some  Steps  in  the 
Development  of  the 

Motor 
Bus 


Hack  in  1917  this  was  the 
last  word  In  bus  fleNlgn. 
At  left — iJarf  floorH  anil 
unoomfortable  seats  were 
rharaoterlBtio  of  the  early 
huNeM 


25-paS8enger  Mack, 
a  type  broaKht 
out  early  in  the 
last   decade 


Imperial     Omnibus — the     original     low-level 
bus — Imilt  in    1}>>1 


Keren!  33  -  passen- 
ger gas  -  electric 
A.C.F.   bns 
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By  CARL  W.  STOCKS 

Editor 
Bus  Transportation 


The  Modern  Motor  Bus 


Reveals  the  Ceaseless  Effort  to 


Improve  Design 


JNTERESTED  observers  marvel  at 
the  rapidity  with  which  changes  in 
bus  design  have  taken  place  during  the 
past  decade.  Obsolescence,  while  rapid, 
has  reacted  favorably  to  the  public,  and 
forced  many  operators  to  keep  their 
vehicles  up  to  date  in  order  to  hold  a 
place  in  local  transport.  It  is  perfectly 
plain  that  there  has  been  a  tremendous 
increase  in  the  use  of  buses,  but  with 
each  new  use  have  come  new  features 
in  design  and  new  problems  to  be  solved. 
The  automotive  engineer  has  been 
quick  to  sense  the  necessity  for  revi- 
sions in  design  to  meet  these  problems 
and  at  the  same  time  to  satisfy  the 
operator's  demand  for  greater  capacity, 
for  more  power  and  higher  acceleration, 
for  better  braking  ability  and  for  longer 
life  of  parts.     In  each  instance  the  man- 


Ten  years  <>f  prutfrewK — the  40-puH- 
6eng:er  Yellow  Coach  brouKlit  out  in 
1931  alonsside  a  G.3I.r.  bus  of  the 
vintage  of   1921 


ufacturers,  co-operating  with  the  bus 
companies,  have  increased  the  reliabil- 
ity of  bus  service  and  enabled  them  to 
meet  higher  operating  costs  without  an 
upward  change  in  the  fare  structure. 

Bus  operators  therefore  are  in  a 
fortunate  position.  They  now  have  far 
better  vehicles  than  at  any  previous 
time  in  the  history  of  the  industry,  and 
by  prudent  selection  can  fit  these  vehi- 
cles to  routes  for  efficient  operating  per- 
formance according  to  known  service 
characteristics. 

Motor  bus  development  was  accel- 
erated by  the  "jitney,"  where  the  pas- 
senger automobile  was  applied  to  com- 


mercial passenger  traffic.  As  a  medium 
for  handling  mass  transportation  in 
cities,  however,  the  jitney  was  a  failure. 
But  it  was  not  without  its  lessons  to 
those  who  were  willing  and  able  to 
analyze  the  problem  and  the  kind  of 
service  that  was  given.  The  wide  use 
and  popularity  of  the  jitney  indicated 
the  need  and  demand  for  a  flexible  high- 
way service.  The  wholesale  failure  of 
jitney  operators  gave  sufficient  evidence 
that  the  character  of  the  vehicle  used 
by  them  was  not  designed  for  the 
volume  of  traffic  handled  and  the  service 
charactertistics  encountered.  And  fur- 
ther, the  operators  were  not  experienced 
in  transportation  problems.  The  jitney 
therefore  can  be  looked  upon  only  as  a 
transitory  vehicle,  but  its  operators  must 
be  acknowledged  as  the  forerunners  of 
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a  more  responsible  organization  which 
was  necessary  to  put  bus  operation  on  a 
profitable  basis. 

The  next  step  in  the  growth  of  high- 
way transport  was  the  use  of  standard 
motor  truck  chassis  with  bodies  designed 
for  passenger  service.  Operators  of 
this  type  of  vehicle  met  with  fair  finan- 
cial success  in  many  cities  and  suburban 
localities.  In  design  these  vehicles  were 
more  or  less  of  a  makeshift  in  the  light 
of  present-day  development,  but  they 
did  fulfill  remarkably  well  the  imme- 
diate need  in  the  trackless  transportation 
business.  It  was  not,  however,  until 
vehicles  were  designed  from  the  ground 
up  that  the  permanent  success  of  motor 
bus  operation  became  apparent.  In 
these  designs  safety,  comfort  and  effi- 
ciency of  the  vehicle  itself  were  con- 
sidered as  vital  points  in  operation.  A 
study  of  the  fundamental  factors  from 


designed  the  so-called  Imperial  type  of 
omnibus.  Since  that  time  many  of  the 
ideas  first  incorporated  in  this  type 
vehicle  have  become  universal. 

Developments  in  bus  design  have  been 
faster  by  many  times  than  have  occurred 
in  any  other  transportation  unit.  Rea- 
sons for  this  are  attributed  to  the  fact 
that  the  automotive  industry,  notably  the 
truck  builders,  had  the  basic  experi- 
ence to  facilitate  this  ultra-rapid 
progress. 

The  development  of  the  steam  loco- 
motive has  taken  more  than  a  century, 
and  the  development  of  the  electric  car 
is  only  now  celebrating  its  50th  anni- 
versary. Even  the  airplane  has  seen 
more  than  a  quarter  century  of  develop- 
ment, whereas  the  motor  bus  has  made 
its  greatest  advance  in  design  in  the  last 
decade.  In  the  last  five  years,  or  since 
the   widespread   acceptance   of   the  bus 


The   BniaU    bus    is   provins    popular   for   certain   kinds    of   service. 
Tlie  type  shown  is  a   Dod^e  parlor  car 


an  operating  standpoint  indicated  that 
a  specially  designed  chassis  was  a  neces- 
sity to  insure  economical  and  profitable 
motor  bus  use.  The  converted  motor 
truck  never  made  the  ideal  motor  bus. 
It  failed  in  power  requirements  and  in 
riding  comfort. 

Safety,  early  recognized  as  a  vital 
factor  in  bus  design  demanded  a  low 
center  of  gravity.  This  in  turn  brought 
about  a  lower  floor  level,  the  use  of  a 
wider  tread  rear  axle,  the  use  of  under- 
slung  springs  on  the  rear  axle,  and 
ultimately  a  kick-up  in  the  frame,  the 
use  of  the  inverted  worm  and  the  drop 
type  of  front  axle. 

Lowering  the  floor  level  also  made 
possible  a  reduction  in  the  step  height 
at  the  door,  an  important  factor  in 
speeding  up  loading  and  in  reducing 
boarding  and  alighting  accidents.  The 
low  step  construction  and  floor  level, 
which  is  now  a  feature  of  all  bus  de- 
signs, is  an  essential  of  comfort  as  well 
as  safety  and  loading  efficiency,  because 
buses  at  the  curb  can  make  a  quicker 
pick-up  and  discharge. 

The  originator  of  the  low  level,  low 
center  of  gravity,  wide  tread,  underslung 
type  of  chassis  was  the  Trackless  Trans- 
portation Company,  which,  about  1921, 


as  a  vehicle  for  urban  transport  by 
the  electric  railway  carriers,  develop- 
ments in  design  for  the  city  type  bus 
have  had  their  greatest  acceleration. 

In  the  past  seven  years  nearly  200 
bus  chassis  models  have  come  and  gone. 
In  the  same  period,  49  manufacturers 
have  retired  from  the  field.  Some  re- 
tired permanently,  while  others,  for  the 
present  at  least,  are  merely  inactive  in 
production.  Of  those  companies  that 
are  no  longer  in  production,  much  that 
is  good  can  be  said.  All  of  them  con- 
tributed in  one  way  or  another  toward 
the  advancement  of  engineering  knowl- 
edge. Some  made  mistakes,  and  in  so 
doing  pointed  the  right  path  for  others 
to  follow.  In  many  cases  their  mistakes 
were  but  one  step  removed  from  actual 
positive  accomplishments. 

Many  Manu f.^cturers  in  Bus  Field 
Have  Come  and  Gone 

Of  the  companies  that  are  still  in 
production  at  this  writing,  seventeen 
have  entered  the  field  in  recent  years, 
while  22  date  back  to  what  may  be 
called  the  infant  days  of  the  industry. 
However,  the  more  potent  among  them 
— with  a  few  exceptions — have  sprung 
up  since   1922,   or  have  expanded  and 


flourished  through  consolidations  or  the 
introduction  of  new  management. 

In  the  early  days  of  bus  use  16-pas- 
senger  vehicles  were  considered  quite 
the  maximum  that  could  be  mounted  on 
a  chassis.  Since  1922,  with  the  advent 
of  specially  designed  chassis  and  the 
more  extensive  use  of  truck  chassis  to 
meet  the  operators'  demand  for  greater 
passenger  carrying  ability,  the  average 
capacity  of  the  conventional  type  of 
single  deckers  has  climbed  steadily  from 
25  to  37.  In  1925  came  the  develop- 
ment of  the  so-called  chassisless  auto- 
motive street  car  type  of  vehicle,  which 
further  increased  carrying  capacity  to 
40  and  42.  Within  the  past  year  has 
come  the  Duplex  city  type  coach  with 
61  passengers  on  a  single  floor,  and 
this  year  the  pusher  type  drive  with 
engine  mounted  at  the  extreme  rear  and 
driving  forward  to  the  rear  axle  was 
developed. 

Mention  may  well  be  made  also  of  the 
double-decker,  which  has  undergone 
change  with  but  a  single  thought  in 
mind,  namely,  increased  carrying  capac- 
ity. Where  37  passengers  was  once  the 
rule,  this  has  been  increased  to  67. 

With  the  transition  from  16-passenger 
bodies  to  units  of  larger  size,  which 
meant  a  longer  wheelbase  and  a  greater 
body  overhang  at  the  rear  axle,  weak- 
nesses in  fundamental  chassis  units 
began  to  develop.  It  was  not  enough 
to  lengthen  out  the  wheelbase;  in  fact, 
this  only  served  to  aggravate  other 
troubles.  Engines  that  had  been  of 
sufficient  power  to  handle  small  buses 
soon  proved  inadequate  to  carry  the 
larger  passenger  loads,  especially  since 
the  number  of  standees  frequently  in- 
creased in  direct  proportion  with  the 
number  of  seated  passengers.  Springs 
and  drive-line  units  were  unsatisfactory 
for  the  same  reason.  On  the  other  hand, 
safety  decreased  because  of  lack  of 
adequate  braking  power  and  inability 
to  secure  proper  steering  qualities  for 
these  heavily  loaded  vehicles. 

Buses  Designed  Piecemeal 

Overcoming  one  set  of  difficulties 
often  meant  the  outcropping  of  a  new 
set.  Reduction  of  floor  level  height  in 
the  interest  of  lowering  the  center  of 
gravity  for  safety  and  for  greater  ease 
in  boarding  and  alighting,  brought 
about  an  epidemic  of  tire  and  brake 
troubles.  Another  deluge  of  troubles 
came  from  the  urge  on  the  part  of  the 
local  carriers  for  improved  interior 
lighting  facilities.  Everyone  recalls  the 
battery  and  generator  troubles  and  dis- 
cussions current  six  and  seven  years  ago. 

Increasing  the  capacity  of  the  body 
likewise  meant  heavier  and  more  rugged 
body  construction,  a  fact  that  brought 
forth  frame  troubles.  Attempting  to 
build  bodies  sufficiently  rugged  to  with- 
stand weaving  caused  difficulties  due  to 
the  outrigger  method  of  mounting.  The 
bodv  and  the  chassis  were  in  a  constant 
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battle.  As  one  was  strengthened  it  im- 
mediately set  about  destroying  the 
weaker  member. 

To  top  it  all,  numerous  mechanical 
difficulties  were  encountered  due  to  legal 
restrictions  imposed  by  states  and  cities. 
In  many  cases  these  restrictions  still 
are  a  thorn  in  the  side  of  both  carriers 
and  manufacturers.  Variations  in  re- 
strictions as  to  dimensions  and  weights 
have  proved  burdensome  to  the  industry 
because  they  have  prevented  the  full 
enjoyment  of  economies  resulting  from 
the  use  of  a  standard  design. 

In  some  few  instances,  however,  it 
has  been  possible  to  capitalize  the  legal 
requirements.  For  example,  the  ordi- 
narily useless  rear  safety  exit  has  been 
made  to  serve  a  dual  purpose.  By  put- 
ting it  on  the  right  side,  instead  of  the 
left,  it  can  be  automatically  controlled 
to  serve  as  a  rear  exit  at  all  unloading 
points.  Use  of  a  rear  door  permits  the 
passenger  load  to  circulate  from  front  to 
rear  and  materially  lessens  the  time  of 
stops,  thus  speeding  up  schedules. 

More  Powerful  Engines  Developed 

Ten  years  ago  the  four-cylinder  engine 
reigned  supreme  in  the  city  type  of  bus. 
In  fact,  it  was  not  until  1926  that  the 
six-cylinder  engine  attained  a  lead  over 
the  four,  a  lead  which  has  been  increased 
from  year  to  year  until  the  present  time. 
Some  few  models  are  now  even  fitted 
with  an  eight,  such  as  Studebaker  No. 
Ill,  Yellow  W  and  Flxible.  Use  of  two 
six's  in  a  single  vehicle  was  originally 
announced  in  1927  for  use  in  a  40-pas- 
senger  unit  by  Twin  Coach.  Later 
years  have  proved  the  popularity  of 
vehicles  of  this  size,  which  are  now 
built  by  Yellow,  Mack  and  A.C.F., 
although  none  of  these  employ  more 
than  one  engine. 

Power  requirements  of  present-day 
engines  cover  a  wide  range.  Small 
si.xes  rated  at  less  than  50  hp.  are  avail- 
able for  service  where  loads  are  light, 
while  the  latest  engines  for  recently 
developed  large  capacity  vehicles  are 
capable  of  delivering  175  hp.  under 
actual  service  conditions.  It  is  sig- 
nificant, perhaps,  that  the  more  recent 
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models  are  designed  to  deliver  a  higher 
torque  within  the  lower  speed  ranges. 
Furthermore,  maximum  engine  speeds 
are  held  within  reasonable  operating 
limits,  and  because  more  thought  has 
been  given  to  the  matter  of  proper  rear 
axle  reduction  ratios  it  is  possible  to 
operate  the  engine  more  efficiently  and 
with  greater  economy  in  so  far  as  main- 
tenance and  increased  life  of  wearing 
parts  are  concerned. 

From  time  to  time  numerous  experi- 
ments have  been  made  to  use  fuels  other 
than  gasoline  for  engine  power,  although 
the  present  low  price  of  gasoline  has 
tended  to  subdue  the  interest  in  these 
developments,  at  least  temporarily,  and 
for  the  time  being  there  is  no  indication 
that  motor  bus  manufacturers  are  con- 
templating abandonment  of  the  time- 
tried  gasoline  power  plant.  The  Diesel 
holds  attractive  possibilities  and  un- 
doubtedly merits  consideration  for  use 
under  conditions  where  it  can  be  oper- 
ated almost  continuously  at  full  load. 
On  the  other  hand,  a  number  of  engi- 
neers contend  that  the  high  compression 
required  for  the  Diesel  is  not  essential 
in  operation  where  wide  open  throttle 
is  needed  only  at  rare  intervals. 

Present  tendencies  in  engine  design 
are  toward  refinements  that  promote 
smoother  operation  and  better  all- 
around  performance  without  adversely 
affecting  fuel  economy  and  operating 
costs.     Apparently  it  is  the  aim  of  man- 
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ufacturers  to  make  every  drop  of  fuel 
count.  This  is  borne  out  by  the  nature 
and  extent  of  changes  in  carburetion 
and  manifolding  in  current  designs.  On 
the  more  recent  engines  downdraft  car- 
buretion and  in  some  cases  duplex  intake 
manifolds,  are  growing  in  favor.  Marked 
attention  likewise  is  centered  on  the  ex- 
haust manifold,  the  object  being  to 
secure  quicker  and  more  complete 
scavenging  of  the  combustion  chamber, 
of  reducing  back  pressure  and  of  pro- 
moting more  uniform  velocity  of  ex- 
haust gases. 

Interesting  from  the  standpoint  of 
efficiency  and  economy  is  the  increasing 
use  of  materials  designed  to  withstand 
better  the  severe  demands  required  of 
the  modern  power  plant.  Nine  engines 
out  of  ten  now  use  silchrome  exhaust 
valves  to  eliminate  former  common 
troubles  due  to  burning,  warping  and 
pitting.  Salt-cooled  valves  to  promote 
more  rapid  heat  dissipation  also  are 
increasing  in  popularity,  particularly  on 
overhead  valve  engines.  Practically  all 
cylinder  blocks  are  nickel  iron,  and 
aluminum  alloy  pistons  are  gaining  in 
favor  as  improved  methods  of  heat  treat- 
ment permit  more  accurate  fitting. 

Longer  engine  life,  however,  is  not 
entirely  due  to  use  of  improved  mate- 
rials ;  better  manufacturing  methods  also 
are  responsible.  Machining  of  parts 
generally  is  being  held  within  closer  lim- 
its so  that  parts  can  be  fitted  with 
almost  gage-block  accuracy,  a  fact  that 
accounts  for  the  comparatively  smooth 
and  quiet  operation  of  the  present-day 
motor  bus  engine. 

Improvement  of  the  engine  also  has 
brought  about  similar  betterment  in  the 
design  of  accessories  and  fundamental 
units.  The  fuel  feed  system,  for  example, 
has  gone  through  a  most  interesting 
series  of  developments  from  the  gravity 
feed  to  vacuum  tank,  and  within  recent 
years  to  numerous  designs  of  mechanical 
and  electrical  fuel  pumps.  Gravity  feed 
along  with  the  thermo-syphon  method 
of  engine  cooling  went  out  of  vogue  on 
buses  several  years  ago. 

Battery  ignition  systems,  used  only 
on  light-duty  vehicles  half  a  dozen  years 
ago,  now  find  almost  universal  applica- 
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tion  in  the  motor  bus  field.  Voltage 
regulation  likewise  has  been  generally 
adopted,  especially  in  the  medium  and 
heavy-duty  fields  using  12-volt  systems 
for  starting  and  lighting.  Every  in- 
creasing demand  for  electrical  energy 
brought  about  by  the  use  of  more  elec- 
trically operated  devices  on  buses,  and 
also  by  the  demand  for  better  interior 
lighting,  has  led  to  almost  annual  in- 
creases in  battery  capacity. 
Obviously  this  means  more 
weight. 

Increasing  the  engine 
power  has  brought  about 
the  need  for  greater 
strength  in  the  transmission 
units.  Clutches  of  multiple- 
disk  design  are  now  the 
rule  except  for  light-duty 
vehicles.  Improvements  in 
the  gearset  have  been  made 
largely  with  the  object  of 
reducing  noise  without 
sacrificing  strength.  And 
although  substantially  in- 
creased engine  power  is 
now  available  but  little  at- 
tempt has  been  made  to  re- 
duce the  number  of  for- 
ward speeds  in  the  heavier 
designs.  The  four-speed 
gearset,  because  of  the 
flexibility  of  operation  it 
affords,  is  used  on  all  but 
seven  of  the  89  models  carried  in 
Bus  Transportation's  most  recent 
table  of  bus  specifications. 

As  to  the  type  of  final  drive, 
honors  are  divided  between  worm 
drive  and  the  bevel  and  spiral 
drives,  52  of  the  current  models 
being  equipped  with  the  former 
type  of  drive  and  30  models 
having  one  of  the  latter  types. 
More  than  twenty  current  models 
are  using  double-reduction  final 
drive.  In  latest  developments  of 
bevel  drives  the  gear  teeth  are 
made  larger  and  stronger,  and  one 
of  the  more  recent  rear  axle  de- 
signs has  only  one  tooth  in  con- 
tact at  a  time. 

Aside  from  the  engine  the  bus 
braking  system  has  probably  received 
the  greatest  attention.  The  braking 
system  furnishes  a  splendid  example  of 
how  changes  in  one  fundamental  unit 
often  affect  an  entirely  different  unit. 
For  example,  the  almost  universal  trend 
toward  the  drive-shaft  brake  some  years 
back  was  brought  about  by  the  manu- 
facturers' efforts  to  secure  a  lower  cen- 
ter of  gravity  through  the  use  of 
smaller  wheels. 

A  decade  ago  brake  location  was  lim- 
ited to  the  rear  wheels,  with  a  few 
makes  using  a  combination  drive-shaft 
and  rear-wheel  hook-up.  During  1922 
and  1923  the  use  of  two  sets  of  brakes 
on  the  rear  wheels  continued  to  increase, 
with  the  drive-shaft  type  dropping  off 
slightly.  It  was  also  in  the  latter  part 
of    1923   that    four-wheel    brakes    v.ere 


first  use<l  on  buses.  The  following  year 
nearly  5  per  cent  of  the  models  were 
equipped  with  this  innovation.  It  was 
also  in  this  same  year,  1924,  that  bus 
manufacturers  began  casting  about  for 
means  to  reduce  over-all  body  height 
and  hit  upon  the  idea  of  using  wheels  of 
smaller  diameter.  Incidentally,  it  was 
these  early  steps  that  are  primarily  re- 
sponsible   for    the    low-hung,    well-bal- 


Tlie  lutfht  anil   earliest   t.vpe  of  bUH  operated 
on   Fifth   Avenue,    New    York 

anced  bus  of  today.  General  adoption 
of  drop  frame  construction,  underslung 
frames  and  lower  body  sills  were  de- 
velopments that  came  later. 

Reduction  in  the  size  of  the  wheels 
brought  about  a  new  problem,  namely, 
inadequate  brake  cooling.  This  form 
of  trouble  was  most  pronounced  where 
two  sets  of  brakes  were  mounted  on  the 
rear  wheels.  In  seeking  a  way  out  of 
this  difficulty  the  manufacturers  began 
to  look  again  with  favor  on  the  rear- 
wheel  drive-shaft  hook-up,  with  the  re- 
sult that  20  per  cent  of  the  models  of 
1925  were  employing  the  drive-shaft 
combination  and  70  per  cent  employed 
two  sets  of  brakes  on  the  rear  wheels. 
Four  wheel  brakes  had  more  than 
doubled  in  usage. 

The     vear     1926     showed     but     little 


change  from  1925.  This  was  a  year  of 
extensive  experiments  on  the  part'  of 
makers  of  brake  equipment  and  tire 
companies.  The  main  objective  was  to 
eliminate  brake  heating  conditions  which 
had  proved  so  destructive  to  tires,  and 
at  the  same  time  to  improve  decelerative 
ability  and  generally  to  simplify  brake 
design.  What  happened  in  the  interim 
is  a  story  familiar  to  all.  Four-wheel 
brakes  are  now  the  accepted 
means  of  deceleration  on  all 
but  a  few  models. 

Brake  actuation,  as  de- 
manded by  higher  speeds, 
larger  vehicles  and  heavy 
traffic  also  has  kept  pace 
with  progress.  Power  brake 
appliances  are  now  oper- 
ated by  air,  by  hydraulic 
pressure,  by  vacuum  in  the 
intake  manifold,  and  to  a 
lesser  extent  by  servo  multi- 
plication of  manually  ap- 
plied power.  About  35  per 
cent  of  all  current  models 
are  equipped  w-ith  air  brakes 
and  about  25  per  cent  with 
hydraulic  brakes. 

The    vicissitudes    of    the 

various  wheel  types  is  best 

indicated   by   the    fact   that 

wood    wheels,    with    which 

nearly  60  per  cent  of  early 

models  were  fitted,  are  now 

no  longer  used.     And  the  cushion 

wheel,    once    proclaimed    as    the 

rival    of   all    shock   absorbers,    is 

now    but  a   memory.      The    disk 

wheel   and   the  cast   spoke  wheel 

are  now  the  only  types  found  on 

buses. 

Dual  tires  on  the  rear  wheels, 
at  one  time  a  theory  only,  have 
long  since  become  a  firmly  estab- 
lished fact.  So,  too,  with  balloon 
tires.  Since  their  first  use  on 
buses  in  about  1926  they  have 
become  universal,  and  high-pres- 
sure tires  are  now  used  almost  as 
infrequently  as  solid  tires. 

So  much  for  the  developments 
that  lead  up  to  the  present.  What, 
then,  does  the  future  hold  ?  Sug- 
gestions have  been  advanced  which  in- 
volve such  radical  changes  as  the  use 
of  radial  or  opposed  engines,  possibly 
the  Diesel,  installed  under  the  floor  of 
the  bus:  of  a  synchro-mesh  transmission 
perhaps  with  free  wheeling  or  even  the 
elimination  of  any  form  of  gear-et :  of 
power  steering:  and  of  means  for  steam 
heating  and  for  better  disposal  of  ex- 
haust gases.  There  is  also  a  necessity 
for  close  study  of  ways  and  means  to 
reduce  the  gross  weight  of  vehicles, 
both  body  and  chassis.  Otherwise  power 
plants  will  have  to  be  further  increased 
in  size  if  equivalent  acceleration  rates 
are  to  be  maintained.  These  and  many 
other  improvements,  according  to  some 
authorities,  are  either  in  course  of  de- 
velopment or  are  receiving  serious 
consideration. 
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Vehirle      placed      in         """irSr 


experimental 
service  in  1903, 
at  Scranti»n,  Fa. 
—a  pioneer  of 
Us  type  in 
America 


The  first  trolley  buH 
in  the  world,  built 
by  Siemens  and 
HalNlte,  of  Jterlin,  In 

899 


A  New  Vehicle  with  an 
Interesting  Past — 


The  Trolley  Bus 


IF  YOU  were  waiting  somewhere 
along  the  route  of  a  modern  trolley 
bus  line  and  saw  approaching  you  a 
vehicle  with  a  bow  collector,  three- 
window  street  car  body,  a  monitor  deck 
roof  extending  forward  several  feet  to 
cover  the  driver's  high  platform,  four 
large  wagon  wheels  and  two  small 
flanged  wheels  at  the  front,  you  would 
be  greatly  surprised,  and  rightly  so, 
for  you  would  be  taking  yourself  back 
32  years,  to  the  year  in  which  a  vehicle 
of  this  description  actually  made  its 
appearance  in  Berlin,  Germany.  Being 
the  first  trolley  bus  every  developed, 
this  vehicle,  though  possessing  many  of 
the  essential  characteristics  of  our 
present  type,  was  a  curious  and  very 
unusual  contrivance. 

The  "combined  trolley  car  and  auto- 
mobile omnibus,"  designed  by  Siemens 
and  Halske,  was  fitted  with  a  bow  col- 
lector for  operation  on  railway  tracks 
and  storage  batteries  for  running  on 
streets  where  there  were  no  tracks.  By 
using  the  trolley  circuit  in  places  it  was 
possible    to    lower    the    storage    battery 


capacity,  thereby  saving  weight,  to 
charge  the  batteries  economically  and 
also  to  reduce  the  tractive  resistance. 
To  keep  the  vehicle  on  the  track  when 
operating  as  a  trolley  car.  use  was 
made  of  two  flanged  guide  wheels  which 
ran  in  front  of  the  front  driving  wheels. 
When  the  vehicle  was  turned  off  the 
track  these  guide  wheels  were  raised 
and  the  bow  collector  tied  down.  The 
body  resembled  that  of  a  horse  omnibus 
of  that  period  and  had  four  main 
wheels,  similar  to  those  used  on 
ordinary  farm  wagons.  Brakeshoes  of 
the  type  found  on  wagons  were  used, 
but  these  were  supplemented  with  an 
electric  brake  on  all  four  wheels  for 
emergency  use.  Four  motors  of  4  hp. 
each  were  employed,  one  for  each 
driving  wheel. 

Ingenious  as  was  this  vehicle  in  con- 
ception, it  presents  a  striking  contrast 
to  the  modern  trolley  bus.  Its  12-pas- 
senger  capacity  has  been  increased  to 
4.3  for  single-deck  vehicles  and  to  61  in 
the  case  of  the  largest  English  double- 
deckers  ;  the  high  floor  and  awkward-ap- 


pearing body  have  been  superseded  by  a 
low  well-proportioned  body  with  arched 
roof  and  graceful  lines ;  the  large  steel- 
tired  wagon  wheels  have  been  replaced 
by  small-diameter  wheels  with  big 
pneumatic  tires ;  the  bow  collector  has 
given  way  to  twin  trolley  poles ;  the 
high  semi-inclosed  platform  for  the 
operator  has  been  replaced  by  an 
operator's  section  inside  the  body ;  the 
motor  capacity  has  been  increased  from 
16  hp.  to  100  hp..  the  hand  controls  have 
been  superseded  by  pedal  control,  and 
the  simple  wooden  brakeshoes  on  the 
two  rear  wheels  have  been  replaced  by 
combinations  of  internal  expanding  me- 
chanical brakes,  rheostatic  brakes  and 
vacuum  amplification,  all  operated  by 
one  pedal.  Besides  these  changes  many 
improvements  have  been  made  in  seats, 
flooring,  body  construction,  electrical 
insulation  and  doors. 

The  smooth  ride  now  afforded  by  the 
modern  trolley  bus,  the  pleasing  ap- 
pearance it  presents  and  the  high  speed 
it  can  attain  with  safety  are  noteworthy 
evidence  of  the  progress  made.     Only  a 
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Another  early  American 
trolley  bus,  for  Merrill, 
Wis.,    installed    in    19i:{ 
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vivid  imagination  could  have  conceived 
the  enormous  growth  that  was  to  follow 
the  introduction  of  this  type  of  vehicle 
back  in  1899.  Although  the  vehicle  ex- 
perienced several  setbacks  in  the  way  of 
complete  abandonment  of  some  systems 
and  designs,  the  present  operations 
throughout  the  world  are  so  extensive 
that  it  has  become  an  extremely  im- 
portant factor  in  transportation  service. 

In  America  alone  there  are  now 
eleven  systems,  operating  a  total  of  199 
trolley  buses.  These  are,  in  the  order 
of  the  number  of  units  in  service : 
Chicago,  114;  Salt  Lake  City,  26; 
New  Orleans,  13;  Rochester,  12;  Phila- 
delphia, 1 1 ;  Detroit.  6 ;  Cohoes,  4 ; 
Knoxville,  4 ;  Rockford,  4 ;  Baltimore, 
3,  and  Brooklyn,  2.  Before  tlie  present 
year  ends,  six  more  cities  are  expected 
to  install  trolley  bus  systems.  These 
cities  and  the  number  of  vehicles  to  be 
used  are:  Kenosha,  22;  Memphis,  9; 
Peoria,  5 ;  Shreveport,  5 ;  Pawrtucket,  4, 
and  Duluth,  2.  Seven  other  cities  in 
the  United  States  have  decided  to  use 
trolley  buses  and  may  announce  definite 
plans  at  any  time,  while  26  other  cities 
are  known  to  be  seriously  contemplat- 
ing installations. 

England  is  by  far  the  largest  user 
of  trolley  buses.  A  recent  survey  by  the 
Journal  showed  that  at  the  beginning 
of  1931,  24  systems  in  England  and 
Wales  were  operating  approximately 
545  vehicles.  Since  this  survey  was 
made  several  of  the  municipalities  have 
expanded  their  fleets,  and  three  others 
have  made  first  installations.  The  most 
notable  is  London,  which  expects  to 
have  60  double-deck  vehicles  in  opera- 
tion before  the  close  of  the  year. 

On  the  Continent  of  Europe  there  are 
installations  in  Poland,  Belgium,  Italy, 
Denmark    and    Germanv.      In    Africa 


there  are  two 
systems,  in  South 
America  two,  and 
in  New  Zealand 
one.  In  the  Orient 
installations  have 
been  made  in  the 
Philippine  Islands, 
Japan,  the  Dutch 
East  Indies,  the 
1  Straits  Settlement 
^  and  in  China.  The 
properties  at  Sing- 
apore and  Shang- 
liai,  with  105  and 
99  vehicles  respec- 
tively, have  what 
are  believed  to 
be  the  second  and 
third  largest  sys- 
M  tems  in  the  world, 
being  exceeded  only 
by  Chicago. 

In  the  history  of 
the  trolley  bus  de- 
velopments were 
gradual  and  steady 
from  the  very  be- 
ginning. However, 
in  the  United  States  there  have  been 
two  periods  of  special  significance  in  its 
history,  the  one  start- 
ing in  1921  and  the 
most  recent  one  be- 
ginning in   1928. 

So  far  as  can  be 
determined  the  Sie- 
mens-Halske  storage 
battery  trolley  bus. 
placed  in  operation 
in  Berlin  during 
1899,  was  the  first 
installation  in  the 
world.  Early  in  190(1 
the  second  instal- 
lation of  which 
details  are  known, 
was  made  in  France 
by  M.  Lombard- 
Gerin.  An  experi- 
mental line,  about 
3,000  ft.  in  length, 
extended  on  a  road 
along  the  Seine  just  outside  the 
limits  of  Paris.  In  the  design  of  this 
system  a  four-wheel  over-running 
carriage  was  used  on  the  overhead  to 
collect  the  current.  This  carriage  was 
driven  by  a  little  non-synchronous  in- 
duction motor  of  the  squirrel-cage  type, 
supplied  with  3-phase  current  from  the 
motor  of  the  main  vehicle,  and  traveled 
at  a  speed  slightly  greater  at  each  in- 
stant than  the  trolley  bus  itself.  The 
trolley,  with  its  motor,  stopped  when 
the  principal  motor  stopped,  and  fol- 
lowed all  the  variations  of  the  speed  of 
the  vehicle  which  it  tended.  The  trol- 
ley, constructed  entirely  of  aluminum 
alloy  except  the  magnetic  parts  and 
weighing  40  lb.,  was  connected  to  the 
vehicle  with  a  cable  of  six  conductors. 
Being  flexible  this  cable  permitted  a 
wide  touring  range.     To  take  care  of 


operation  on  steep  inclines,  where  the 
trolley  would  have  a  tendency  to  slip 
on  the  wires  and  drop  back,  an  electro- 
magnetic brake  with  shoes  was  attached 
to  the  trolley  carriage  and  was  con- 
trolled by  a  pedal  in  the  vehicle. 

Later  in  the  same  year,  1900,  the 
Lombard-Gerin  interests  installed  an 
experimental  line  at  Vincennes  Park 
during  the  Paris  Exposition.  Early  in 
1901,  a  similar  system  was  installed  at 
Eberswalde,  Germany,  near  Berlin. 
After  operating  for  five  months  it  was 
abandoned  because  of  excessive  costs 
and  insufficient  patronage. 

One  of  the  notable  installations  in  the 
early  years  was  made  in  the  Biela 
Valley,  Germany,  between  Konigstein 
and  Konigsbrunn,  on  July  10,  190L 
This  system,  developed  by  Siemens  and 
Halske  and  known  as  the  Max  Schie- 
mann  system,  had  an  overhead  structure 
very  similar  to  that  used  today  and  had 
two  separate  trolley  poles  with  shoes  for 
current  collection.  Being  an  interurban 
line,  trailers  were  added  behind  the 
passenger  vehicles  for  the  haulage  of 
freight.  This  line  remained  in  opera- 
tion for  three  years,  after  which  it  was 
transferred  to  Wurzen,  in  Saxony. 

What  was  probably  the  first  opera- 


tlie    period    of 
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activity    besionins    in    1921,    Staten    Island 
witli  eiffitt  velitcles  and  later  added  fifteen 


tion  of  a  trolley  bus  in  America  was 
the  installation  of  a  temporary  line  by 
A.  B.  Uphan  of  Boston,  president  of 
the  Eastern  Trackless  Trolley  Com- 
pany, to  demonstrate  its  practicability. 
The  vehicle  used  resembled  the  light- 
weight street  car  of  early  days,  had 
rubber  tires,  an  outside  platform  for  the 
driver,  two  motors  and  two  trolley  poles. 
The  seating  capacity  was  twenty.  An 
interesting  feature  of  the  design  was 
the  use  of  trolley  wheels  in  a  horizon- 
tal plane,  pressed  apart  and  against  the 
sides  of  the  wire  by  a  spring  at  the 
trolley  base.  Plans  later  were  made  by 
this  company  for  installing  a  line  in 
Franklin,  N.  H.,  between  two  railroad 
stations  at  distant  points  of  the  town, 
and  in  April,  1902,  a  franchise  for 
operating  the  system  was  granted  by 
the    City    Council.      A   little   later   an- 
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jiouncement  was  made  by  two  Lowell, 
Mass.,  capitalists  that  they  were  back- 
ing Air.  Uphan  for  a  line  between 
Franklin  and  Franklin  Falls,  N.  H., 
and  that  permission  had  been  secured  to 
put  systems  in  Lowell  and  other  New 
England  cities.  Apparently,  none  of  the 
contemplated  installations  were  made. 
However,  in  1903,  the  same  company, 
with  its  name  changed  to  the  American 
Trackless  Trolley  Company,  demon- 
strated its  vehicle  in  New  Haven,  Conn., 
before  a  group  of  capitalists,  who  de- 
sired to  try  the  vehicle  in  that  city. 
Finally,  on  Nov.  2,  1903,  the  American 
Trackless  Trolley  Company  formally 
opened  an  experimental  line  in  Scran- 
ton,  Pa.  This  line,  800  ft.  in  length, 
was  run  over  private  property  and  the 
ground  covered  was  neither  smooth  nor 
hard,  but  exhibited  conditions  such  as 
would  be  encountered  on  many  country 
roads.  The  vehicle,  as  illustrated,  used 
the  horizontal  trolley  wheel  idea,  and 
apparently  was  the  same  one  demon- 
strated on  the  two  previously  mentioned 
occasions.  It  was  tested  for  a  few- 
months  in  Scranton  and  then  abandoned. 

In  the  meantime,  during  1902,  the 
Lombard-Gerin  Company  installed  a 
2.5-mile  line  with  one  vehicle  at  Fon- 
tainebleau,  France.  This  system 
operated  for  110  days,  and  provided 
valuable  data  for  altering  the  design. 
It  was  similar  to  the  original  French 
systems,  in  that  it  used  a  motor-driven 
trollev  carriage  and  flexible  cable. 
Early  in  1903  the  A. E.G.  of  Berlin  de- 
veloped an  interesting  vehicle  with  six 
wheels,  the  two  rear  ones  being  re- 
placeable by  sled  runners  for  operation 
in  snow. 

In  1904  a  2i-mile  system  with  two 
short  branches  was  installed  between 
Monnhein  and  Langenfeld,  Prussia. 
This  was  interesting  because  trol- 
ley bus  locomotives  were  used  for  haul- 
ing two  or  three  passenger  or  freight 


The    modern    troUey    buH 
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cars.  In  addition, 
the  locomotives  col- 
lected loaded  farm 
wagons  along  the 
route  to  deliver 
agricultural  products 
to  the  city. 

In  the  summer  of 
the  same  year  a 
charter  was  sought 
by  the  Sayre  Track- 
less Trolley  Com- 
pany which  proposed 
to  furnish  transport- 
ation in  the  boroughs 
of  South  Waverly, 
Sayre  and  Athens,  in 
Bradford  County,  Pa. 
Granting  of  the 
charter  was  opposed 
by  the  attorney  gen- 
eral of  Pennsylvania, 
ground  that  existing 
cover  the  operation  of  such  vehicles. 

Commenting  on  one  proposed  system 
and  the  previous  experiments  that  had 
been  made,  the  Journal  in  November, 
1904,  stated  that  trolley  buses  held  forth 
real  possibilities  and  regarded  the  "un- 
seemly merriment  which  the  proposi- 
tion provokes  from  the  average  street 
railway  man."  as  unjustified.  The  edi- 
torial went  on  to  state  that  the  excessive 
cost  of  tires,  averaging  around  3  cents 
per  mile  for  light  automobiles,  and  the 
rough  streets  and  roads,  causing  un- 
comfortable rides,  excessive  maintenance 
.and  high  consumption  of  energy,  were 
the  two  chief  obstacles  to  be  overcome. 
Commenting  again  in  June,  1905,  on 
proposed  systems  in  Nahant  and  Brook- 
.line,  Mass.,  the  Journal  stated:  "The 
trackless  trolley,  whatever  may  be  one's 
judgement  as  to  its  commercial  merits, 
is  not  a  thing  to  be  turned  down  off- 
hand in  these  days  of  automobiles.  It 
is  an  automobile  system  with  a  con- 
tinuous source  of  energy,  being  thereby 
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Chicago,  witli   114   units,  now  has  tlie  largrest  trolley  bus  system  in  the  world 


limited  in  its  sphere  of  action,  but 
relieved  of  the  necessity  of  carrying  a 
prime  mover  with  it."  It  further  stated 
that  the  present  rolling  stock  is  at  a 
serious  disadvantage,  being  much  more 
expensive  than  street  cars  of  similar 
carrying  capacity,  and  that  the  tire 
problem  is  a  specially  grave  one. 

During  the  period  from  1905  to  1909, 
a  number  of  systems  were  installed  on 
the  Continent  of  Europe,  principally  in 
Italy,  Germany  and  Austria.  Although 
there  were  several  types  in  operation, 
there  were  only  three  fundamental  de- 
signs. The  Mercedes-Stoll  system,  used 
in  various  parts  of  Austria,  operated  a 
12-passenger,  5,000-lb.  vehicle,  with  a 
four-wheel  over-running  trolley  car- 
riage, joined  to  the  vehicle  with  a 
flexible  cable,  similar  to  that  used  in 
the  early  Lombard-Gerin  systems. 
Where  only  two  wires  were  erected 
and  two  vehicles  had  to  pass,  the  cable 
connections  at  the  vehicles  were 
switched.  The  most  interesting  fea- 
ture of  this  vehicle  was  the  building  of 
the  motors  as  a  part  of  either  the  front 
or  rear  wheels.  The  armatures  were 
wound  on  the  axles,  and  the  fields  built 
right  into  the  wheels.  The  Filovia 
system,  found  in  several  cities  of  north- 
ern Italy,  also  used  a  four-wheel  trolley 
carriage,  but  instead  of  being  over-run- 
ning it  was  pressed  against  the  under 
side  of  the  wires  with  a  single  pole.  The 
vehicles  had  a  seating  capacity  of  20 
passengers,  weighed  6,000  lb.  and  had 
solid  rubber  tires  on  33i-in.  front 
wheels  and  37^-in.  back  wheels.  They 
were  equipped  with  three  water-cooled 
mechanical  brakes,  and  two  15-hp. 
motors,  mounted  on  the  chassis.  Spur 
gearing  and  chain  drive  for  the  rear 
wheels  were  used.  The  Schiemann 
system,  used  mainly  in  Germany,  em- 
ployed a  15-passenger,  6,280-lb.  rubber- 
tired  vehicle,  equipped  with  a  single 
trolley  pole  which  pressed  two  trolley 
shoes  against  the  wires.  A  single  motor 
propelled  the  vehicle  and  was  geared 
to  the  front  axle. 

On  Sept.  11,  1910,  the  first  commer- 
cial  trolley  bus   system   in   the  United 
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States  was  installed.  This  was  a  1^- 
mile  line  of  the  Laurel  Canyon  Utilities 
Company,  which  extended  from  the  Los 
Angeles-Pacific  railway  tracks  near 
Hollywood,  up  Laurel  Canyon  to  a 
settlement  known  as  Bungalow  Town. 
Service  originally  was  given  with  motor 
buses,  but  they  did  not  perform  satis- 
factorily over  this  route,  which  had  a 
minimum  grade  of  4.5  per  cent,  an 
average  grade  of  8  per  cent  and  a 
maximum  of  12  per  cent.  Accordingly, 
the  company  removed  the  engine  and 
transmission  from  two  Oklsmobile  buses 
and  substituted  two  15-hp.  motors,  and 
a  chain  and  sprocket  drive.  Two 
wooden  trollei'  poles  were 
used,  with  aluminum  shoes 
for  collection.  No  turnouts 
were  needed  in  the  overhead, 
since  the  vehicle  could  coast 
almost  the  full  distance  on  the 
downhill  trip.  The  buses  used 
had  a  seating  capacity  of  16 
and  weighed  3,000  lb.  This 
system  was  operated  for 
several  months  before  it  was 
abandoned. 

About  this  same  time  Eng- 
land became  interested  in  the 
trolley  bus  and  made  exten- 
sive studies  of  existing  sys- 
tems. As  a  result  both  Brad- 
ford and  Leeds  started 
operation  on  June  20,  1911. 
These  were  the  forerunners 
of  several  other  systems  to  be 
opened  up  in  the  next  and 
subsequent  years.  England 
contributed  immeasurably  in 
refining  the  trolley  bus  and  in 
a  few  years  assumed  the  lead 
in  number  of  vehicles,  a 
position  still  held. 

An  interesting  variation  of 
the  trolley  bus,  known  as  the 
"trolley  truck,"  was  developed 
in  New  Haven,  Conn.,  in  the 
summer  of  1912  by  the  Trolley 
Electric  Vehicle  Company  of 
America.  It  used  a  single  trolley  pole, 
but  had  storage  batteries  for  use  away 
from  the  overhead. 

The  second  commercial  trolley  bus 
system  in  the  United  States  was  in- 
stalled in  Merrill,  Wis.,  by  the  Merrill 
Railway  &  Lighting  Company,  early  in 
1913.  The  high  cost  of  building  track 
over  three  railroad  crossings  and  recon- 
structing a  bridge  over  a  river  to  sup- 
port street  cars  was  the  principal  reason 
for  installing  a  railless  vehicle.  The 
general  manager  in  Merrill  had  seen  an 
electric  bus  for  a  department  store  in 
Chicago  and  requested  the  Field  Elec- 
tric Bus  Company,  the  manufacturer, 
to  construct  a  similar  vehicle,  equipped 
with  a  suitable  motor  and  two  trolley 
poles.  The  vehicle,  weighing  6,000  lb.. 
had  a  seating  capacity  of  18  passengers, 
and  the  single  15-hp.  motor  drove  the 
rear  wheels  through  a  universal  shaft, 
bevel  gear,  jack  shaft,  differential  gear, 
sprockets  and  chains.  This  vehicle  was 
used  for  approximately  a  year,  when  it 


was  sold  to  the  West  End  Street  Rail- 
way of  Boston.  Since  no  reports  of  its 
use  there  are  available  it  probably  was 
never  placed  in  commercial  service  in 
the  East. 

In  1921  a  wave  of  keen  interest  in  the 
trolley  bus  spread  over  this  country. 
The  history  of  the  period  from  that 
date  to  the  first  of  1930  was  reviewed 
in  detail  and  supplemented  with  tables 
of  all  existing  and  abandoned  systems 
in  the  January,  1930,  issue  of  the 
Journal,  and  only  a  summary  will  be 
given  here.  In  1921,  the  General  Elec- 
tric Company  demonstrated  a  vehicle 
of   Atlas   Truck   Company   manufacture 


Comfortable,  attractive  and  speedy  tri>lle.v 
buHen.  like  this  one  In  Korkford,  now 
operate  in   eleven   Amerlcnn   cities 

at  Schenectady;  this  same  vehicle  was 
shipped  to  Virginia  where  it  was  tested 
in  both  Richmond  and  Norfolk  ;  Detroit 
tried  two  types  of  vehicles,  one  with  a 
Brill  body  and  Packard  chassis  and  the 
other  manufactured  by  the  Trackless 
Transportation  Company  of  New  York ; 
Brill  developed  a  vehicle  and  experi- 
mented with,  it  at  Philadelphia ;  the 
Toronto  Transportation  Commission 
placed  four  vehicles  in  service  and  the 
Staten  Island  Midland  Railway  in- 
augurated two  lines,  totaling  7  miles, 
with  eight  trolley  buses  manufactured 
by  the  Atlas  Truck  Company. 

The  following  year  saw  an  ex- 
perimental system  with  two  vehicles  in- 
stalled at  Minneapolis:  a  four-vehicle 
system  over  two  routes  started  in 
Windsor.  Ontario :  the  inauguration  of 
a  three-vehicle  system  in  Baltimore,  the 
oldest    system    now    in    operation :    and 


the  addition  of  9  miles  of  route  and 
fifteen  trolley  buses  in  Staten  Island. 
Much  activity  also  took  place  dur- 
ing 1923.  Minneapolis  and  Toronto 
■■ibandoned  their  systems;  Windsor  sus- 
pended service  on  one  of  its  lines ; 
Petersburg,  Va.,  placed  two  vehicles  in 
service;  and  Philadelphia  and  Rochester 
started  their  systems,  both  of  which  are 
still  in  operation.  In  1924  Petersburg 
added  three  more  trolley  buses,  and 
Cohoes  started  a  system  with  four 
vehicles.  The  second  line  in  Windsor 
and  the  entire  Petersburg  system  were 
abandoned  in  1926,  and  in  the  follow- 
ing year  the  largest  installation  made 
to  date,  in  Staten  Island,  was 
abandoned. 

This  waning  of  popularity, 
however,  was  checked,  and  a 
renewed  interest  shown  in 
this  vehicle  in  1928,  when 
Salt  Lake  City  inaugurated 
its  extensive  system  with  the 
modern  type  of  trolley  bus. 
The  success  of  this  installation 
led  to  an  expansion  of  this 
fleet  in  1929  and  the  starting 
of  service  in  New  Orleans. 
Manila  had  ordered  eight 
vehicles  in  1928  and  placed 
them  in  service  in  February 
of  the  following  year.  The 
banner  year  in  the  history 
of  the  trolley  bus  was  1930, 
when  Chicago  placed  70 
vehicles  in  service  and 
ordered  fifteen  more,  and 
Knoxville,  Detroit,  Brooklyn 
and  Rockford  all  adopted  the 
trolley  bus.  New  Orleans  also 
expanded  its  system  during 
that  year. 

Early  in  the  present  year 
Chicago  accepted  four  vehicles 
which  had  been  on  trial  and 
purchased  25  more.  The  six 
cities  which  plan  to  in- 
augurate service  before  Dec. 
31  have  ordered  a  total  of  47 
units.  Of  these  new  installations  the 
Kenosha  one  will  be  particularly  in- 
teresting since  it  will  replace  com- 
pletely the  street  car  and  motor  bus 
services,  and  thereby  become  the  first 
100  per  cent  trolley  bus  system  in 
America.  At  Shreveport  the  railway 
demonstrated  a  unit  previous  to  a 
special  election  at  which  the  vehicle  was 
overwhelmingly  approved. 

From  this  outline  of  the  history  of 
the  trolley  bus  it  will  be  seen  that  it  is 
an  old  vehicle,  but  the  modifications  of 
design  in  1928  and  the  years  following 
have  been  so  revolutionary  that  it  can 
now  properly  be  termed  a  modern  unit 
of  transportation.  Its  success  in  the  many 
cities  where  it  is  being  used  and  the 
confidence  which  operators  are  gaining 
through  observation  of  its  performance 
in  various  kinds  of  service,  indicate  that 
in  the  years  to  come  its  operation  may 
be  expected  to  expand  at  a  rapid  rate 
and  play  a  vital  part  in  co-ordinated 
community  transportation. 
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News  of  the  Industry 


Santa  Ana,  Cal. — Pacific  Electric  Rail- 
way officials  have  agreed  to  build  the 
necessary  rail  connections  at  a  cost  of 
$40,000  for  proposed  Pittsburgh  Plate 
Glass  factory  here. 

-f 

Washington,  D.  C. — Work  has  been 
started  by  the  Mount  Vernon,  Alex- 
andria &  Washington  Railway  on  re- 
location and  rebuilding  of  its  trackage 
in  District  property  south  of  the  High- 
way Bridge. 

■f 

Minneapolis,  Minn. — The  Minneapolis 
Street  Railway  budget  for  1932  to  meet 
the  proposed  paving  plan  of  the  city  is 
$559,275.  Of  this.  $300,000  is  for  the 
track  department,  $125,000  for  the  power 
•department,  and  $135,000  for  the  me- 
chanical  department. 


Fare  Changes 


Toledo,  Ohio — The  Community  Trac- 
tion Company  has  adopted  a  1-cent  fare 
for  children  of  less  than  eight  years  of 
age  and  under  50  in.  high.  A  marker  at 
the  door  is  used  to  gage  the  height. 
Children  of  more  than  eight,  regard- 
less of  size,  can  ride  for  5  cents,  or  half 
fare,  if  tickets  are  used. 


Bus  Operations 


Hartford,  Conn. — The  Connecticut 
Company,  in  furtherance  of  its  plan  to 
expand  bus  service  here,  has  begun  the 
operation  of  buses  on  the  Broad  Street 
route. 

.*- 

Jamestown,  N.  Y. — The  Jamestown 
Motor  Bus  Transportation  Company, 
bus  operating  subsidiary  of  the  James- 
town Street  Railway,  has  withdrawn  its 
application  to  the  Public  Service  Com- 
mission for  permission  to  operate  a  bus 
line  between  Jamestown  and  Frews- 
burg,  N.  Y. 

-f 

Jacksonville,  Fla. — Colonial  Stages 
has  withdrawn  its  request  for  a  franchise 
to  furnish  the  city  bus  transportation  to 
replace  street  cars  of  the  Jacksonville 
Traction  Company.  N.  B.  Estes,  vice- 
president  of  the  bus  company,  attributed 
the  withdrawal  to  the  Council  conmiit- 
tee's  slowness  in  considering  the  propo- 
sition, and  inability  of  his  company  to 
get  ready  to  operate  the  buses  by  the 
time  the  railway  franchise  expires  if  his 
proposition  should  be  accepted. 

Brooklyn,  N.  Y.— The  Brooklyn  Bus 
Corporation  announced  on  Sept.  16  that 
three  more  bus  routes  of  the  twenty 
Toutes  included  in  its  franchise  from  the 
city  would  be  placed  in  operation  before 
the  end  of  September.  The  bus  com- 
pany now  has  ten  routes  in  service. 

(Late  News  Continued  on  Page  5.56) 


Ingenuity  and  Salesmanship 

Can  Win  Car  and  Bus  Riders 


"Ours  is  now  a  merchandising  business 
as  well  as  a  standby  ready  to  serve  utility," 
declared  Walter  A.  Draper,  president  of 
the  Cincinnati  Street  Railway,  in  his  mes- 
sage of  welcome  to  the  Central  Electric 
Railway  Master  Mechanics'  Association,  in 
convention  at  Cincinnati  on  Sept.  9.  The 
message  was  read  in  his  absence  by  J.  B. 
Stewart,  Jr.,  general  manager.  "We  mu.st 
readjust  ourselves  to  a  new  normal  and 
as  part  of  the  readjustment  many  people 
must  come  to  realize  that  the  street  car 
and  bus  must  be  their  regular  means  of 
going  and  coming.  To  reach  and  keep 
this  group  our  ingenuity  and  salesmanship 
will  be  put  to  the  test." 

Emphasizing  the  importance  of  studies 
now  being  made  by  the  Master  Mechanics 
.'\ssociation,  Mr.  Draper  said : 

There  has  never  been  niore  need  for  a 
careful  survey  of  what  can  and  mu.st  be 
done  by  the  local  transportation  indu.stry 
than  the  pre.sent.  We  have  been  affected 
by  the  same  things  that  have  caused  a 
slowing  up  in  all  industry,  and  we  too 
should  begin  to  feel  the  upturn  when  it 
comes.  It  is  my  opinion  that  very  few 
lines  will  see  a  revival  in  extent  anything 
like  that  experienced  in  lii29,  and  that  a 
new  normal  will  be  established.  It  there- 
fore becomes  necessary  for  us  to  adjust 
ourselves  to  this  new  normal,  a  normal 
appreciably  lower  than  any  to  which  we 
have  been  accustomed. 

If  this  be  true,  then  the  need  will  be 
great  for  u.s  to  give  Just  the  kind  of  con- 
sideration to  readjustment  that  these 
master  mechanics  give  to  their  work  when 
they  get  together.  I  think  we  will  have  to 
consider  not  only  how  we  can  reduce 
costs,  but  also  how  we  can  provide  a  more 
comfortable,  faster,  cleaner  and  quicker 
ride. 

There  is  a  great  deal  to  be  said  in  favor 
of  the  convenience  and  cheapness  of  our 
public  transportation,  but  the  fellow  who 
has  bought  himself  an  automobile  and  is 
willing  to  pay  what  it  costs  to  ride  back 
and  forth  prefers  to  go  that  way  or  he 
wouldn't  do  it.  If  he  is  compelled  to  give 
up   using   his   automobile   by   economic    rea- 


The  Business  Outlook 

BUSINESS  passes  the  middle  of 
September  with  no  signs  of  sea- 
sonal stimulation  in  any  important 
line.  Steel  demand  and  electric  power 
production  remain  stagnant,  with 
steady  slackening  in  freight  movement 
and  money  turnover  as  measured  by 
check  payments.  Building  contracts  and 
coal  output  alone  give  faint  signs  of 
response  to  seasonal  influences.  The 
continued  climb  of  currency  outstand- 
ing points  to  an  increasingly  acute 
crisis  of  confidence  intensified  by  the 
steady  weakening  of  security  markets. 
The  comparative  steadiness  of  com- 
modity averages  is  encouraging  but 
conceals  a  still  unstable  price  situation. 
The  European  picture  likewise  is 
superficially  reassuring  but  the  essen- 
tial issues  are  still  submerged. 

— The  Business  Week. 


.sons  rather  than  because  he  finds  the  street 
car  or  bus  more  convenient,  then  he  is 
going  to  mis.s  his  own  automobile  and  is 
going  to  be  inclined  to  criticise  the  public 
service.  His  own  car  may  have  been  dirty 
and  noisy  and  subject  to  breakdowns  and 
delays,  but  he  is  going  to  e.xcuse  none  of 
the.se  things  in  the  street  car  or  the  bus. 
We  must,  therefore,  set  up  a  standard  that 
will  not  merely  satisfy  a  passenger  or  will 
give  him  no  warrant  to  complain,  but  a 
standard  that  will  serve  to  attract  cus- 
tomers and  make  a  regular  rider  out  of  a 
casual  one. 

As  Mr.  Draper  put  it,  a  large  part 
of  the  work  to  be  done  to  make  service 
attractive  and  serviceable  lies  in  the  domain 
of  the  master  mechanic. 


Philadelphia  Schedules 
Liberalized 

To  stinmlate  a  general  increase  in 
business  and  social  activity  coincident 
with  the  approaching  fall  season,  direc- 
tors of  the  Philadelphia  Rapid  Transit 
Company  authorized  the  operation  of 
more  frequent  service  on  practically  all 
of  the  company's  street  car  routes,  effec- 
tive on  Sept.  14.  The  new  schedules 
provide  an  average  of  8  per  cent  addi- 
tional service  for  the  entire  surface  sys- 
tem, with  increases  reaching  20  per  cent 
on  a  number  of  lines. 

Routes  carrying  the  greatest  number 
of  passengers  are.  as  a  general  rule, 
receiving  the  largest  increases,  although 
on  many  other  routes  where  riding  is 
comparatively  light  and  where  it  is  felt 
more  riding  can  be  encouraged,  substan- 
tial additions  to  service  are  being  effected. 

Under  the  new  schedules,  daily  car- 
miles  will  total  172.148  as  against  the 
former  figure  of  159,636.  The  increase 
in  daily  round  trips  operated  will  be 
1,101. 

Service  on  Broad  Street  Subway  and 
Market-Frankford  Subway-Elevated  is 
also  being  adjusted  upward. 


Revenue  Passenger  Statistics 
Constant 

The  tabulation  of  railway  and  bus 
traffic  for  August,  1931,  compared  with 
August,  1930,  as  reported  to  the  Ameri- 
can Electric  Railway  Association  by  111 
companies  is  as  follows: 

August,       1931       363,805,552 

August,    1930    40t,745,536 

Decrease    10.12   per  cent 

.Adding  the  revenue  passengers  car- 
ried by  the  companies  from  which  re- 
ports were  received  too  late  to  be  in- 
cluded in  the  totals  given  as  of  Aug.  12 
218  companies  reported  for  July  as 
follows: 

.Iiily.      1931       731,987,200 

.July,    1930     800,425,603 

Decrease    8.,')5   per  cent 
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Bus  Operations 


(Continued  from  Page  555) 
St.  Louis,  Mo. — The  Public  Service 
Commission  on  Sept.  9  took  the  testi- 
mony of  four  companies  that  seek  per- 
mission to  operate  bus  service  on  Fed- 
eral Highway  No.  40  (the  St.  Charles 
Rock  Road)  between  Edmonson  Avenue, 
St.  Louis  County,  and  St.  Charles,  Mo. 
On  this  stretch  of  7  miles,  the  St.  Louis 
Public  Service  Company  has  asked  to 
be  allowed  to  discontinue  railway  serv- 
ice, but  at  the  hearing  some  weeks  ago 
on  this  application,  none  of  the  bus 
companies  offered  bus  service  as  an 
alternative. 

-f 
Boston,  Mass. — The  City  Council  has 
denied  the  Eastern  Massachusetts  Street 
Railway  permits  to  operate  bus  lines 
between  Dedham-Boston  line  and  Forest 
Hills  terminal  and  between  Pierce 
Square,  Dorchester,  and  Ashmont  ter- 
minal of  Boston  Elevated. 
■♦- 
St.  Louis,  Mo. — On  Sept.  1  jitneys 
operating  on  the  Delmar,  Page-Wellston 
and  South  Grand  Boulevard  routes  here 
commenced  operating  on  a  ten-minute 
schedule  until  1  a.m.  The  lines  com- 
pete with  cars  of  the  St.  Louis  Public 
Service  Company  and  buses  of  the 
People's  Motor  Bus  Company.  For  the 
late  service  a  25-cent  fare  is  charged 
compared  with  10  cents  on  street  cars 
and  buses.  The  service  car  organization 
is  also  operating  seven  cars  on  its  South 
Broadway  line  at  1  a.m.  at  the  same  fare 
but  at  irregular  intervals.  Most  of  the 
cars  seat  seven  persons  in  addition  to 
the  driver. 


Service  Changes 


Los  Angeles,  Cal. — .'\s  a  trial  plan  for 
improving  Pacific  Electric  Railway  serv- 
ice to  Hollywood,  the  Board  of  Public 
Utilities  and  Transportation  has  ap- 
proved the  request  of  the  company  for  a 
rerouting  of  its  lines,  application  for 
which  is  pending  before  the  California 
Railroad  Commission.  The  board's  en- 
gineers report  that  there  is  no  basis  for 
the  contention  that  the  Hollywood  sur- 
face lines  as  a  whole  are  inadequate, 
-f 

Chicago,  111. — Opposition  to  the  pro- 
posal of  the  Chicago  Surface  lines  to 
institute  one-man  service  in  some  sec- 
tions of  the  city  has  caused  the  Illinois 
Commerce  Commission  to  delay  a  deci- 
sion in  the  case  until  the  opposition  has 
more  time  to  air  its  views.  E.  J.  Mc- 
Ilraith,  Surface  Lines  engineer,  said  the 
one-man  cars  would  be  placed  in  opera- 
tion only  on  night  and  Sunday  shifts  on 
lines  where  the  service  did  not  exceed  the 
seating  capacity  of  the  cars,  and  in  the 
daytime  on  lines  where  the  passenger 
traffic  is  light. 


Butler,  Pa. — The  tangible  property  of 
the  Pittsburgh,  Harmony,  Butler  &  New 
Castle  Railway  and  the  Pittsburgh,  Mars 
&   Butler   Railway,   which   includes   120 


miles  of  trackage,  poles,  overhead  trol- 
ley wires,  34  passenger  cars,  60  freight 
cars,  26  bridges,  power  stations  and 
other  equipment,  will  be  sold  on  Oct.  7 
in  Pittsburgh  by  Maurice  R.  Scharflf, 
the  receiver. 

-f 

New  York,  N.  Y.— The  Transit  Com- 
mission has  denied  the  application  of 
the  Third  Avenue  Railway  for  a  rehear- 
ing on  its  petition  for  permission  to 
issue  $240,000  in  notes  for  the  purchase 
of  buses  for  subsidiary  companies  oper- 
ating outside  the  metropolitan  district. 
■f 

Olean,  N.  Y. — Alvin  R.  Bush,  presi- 
dent and  general  manager  of  the  Alle- 
gany Motor  Coach  Company,  operating 
buses  in  southern  and  western  New 
York  and  northwestern  Pennsylvania, 
has  been  named  receiver  of  the  Erie 
County  Traction  Company,  serving 
Hamburg,  Orchard  Park  and  Garden- 
ville  by  trolley.  The  receiver  plans  to 
substitute  bus  for  rail  service. 
■f 

New  York,  N.  Y. — Chairman  FuUen. 
of  the  State  Transit  Commission,  and 
others  interested  in  promoting  unifica- 
tion have  compared  the  percentage  drop 
in  subway  travel  with  the  percentages  of 
average  recession  in  general  industry 
and  find  the  railroad  losses  are  minor 
in  comparison  to  those  suffered  by  other 
business. 

St.  Louis,  Mo. — Chairman  Waddill  of 
the  .State  Tax  Commission  has  submit- 
ted the  final  recommendations  of  the 
commission  to  the  State  Board  of  Equal- 
ization, which  fixes  the  final  assessments. 
The  conmiission's  report  covered  the 
property  of  53  railroads,  fourteen  street 
and  electric  interurban  lines,  21  bridge 
companies,  five  telegraph  companies,  190 
telephone  companies.  49  electric  light 
and  power  companies  and  four  oil  pipe 
line  companies.     Street  and  electric  rail- 


Commission  Commends 
Milwaukee  Merchandising 

DURING  the  past  two  years, 
but  more  particularly  within 
the  past  six  months,  the  Milwaukee 
Electric  Railway  &  Light  Company 
has  been  making  a  determined,  and 
apparently  a  successful,  eflfort  by 
managerial  ingenuity  and  resource- 
fulness to  promote  street  and  elec- 
tric railway  riding,  and  thus  win 
back  a  part  of  the  market  lost  to 
the  motor  vehicle.  On  the  Mil- 
waukee system  riding  has  been 
maintained  on  a  comparatively  con- 
stant level,  and  in  spite  of  an  un- 
precedented industrial  depression 
there  has  been  a  tendency  toward 
increased  riding  until  the  last  two 
or  three  months,  when  unemploy- 
ment has  apparently  increased 
markedly.  In  a  business  with  a 
constantly  expanding  market  it  does 
not  require  exceptional  managerial 
ability  to  furnish  good  service  and 
earn  a  return.  To  produce  such 
results  in  the  face  of  a  constantly 
declining  market  is  a  genuine  ac- 
complishment.— Public  Service  Com- 
mission of  Wisconsin. 


ways  values  were  fixed  at  $57,624,507,  a 
decrease  of  $2,740,485.  The  Tax  Com- 
mission fixed  the  assessment  of  the  St. 
Louis  Public  Service  Company  at  $40,- 
001,026  compared  with  $44,452,395  last 
year,  recognizing  the  ruling  of  the  Cir- 
cuit Court  to  adjust  some  of  the  phases 
of  last  year's  assessment. 


Regulation  and  Legal 


Annapolis,  Md. — The  Anne  Arundel 
County  Ta.xpayers  League  at  a  meeting 
here  discussed  having  the  court  act  on 
a  ruling  handed  down  by  the  Attorney- 
General,  which  held  that  there  could  be 
no  referendum  on  the  law  passed  by  the 
last  session  of  the  Maryland  General 
Assembly  exempting  the  Washington, 
Baltimore  &  Annapolis  Electric  Railroad 
from  the  payment  of  taxes  for  the  next 
two  years.  The  Attorney-General  held 
that  the  petition  filed  with  the  State 
asking  for  the  referendum  lacked  the 
necessary  number  of  signers,  10,000. 
■f 

New  York,  N.  Y. — The  American  City 
for  September  quotes  from  the  article 
on  the  violation  of  parking  restrictions 
contributed  to  Electric  Railw.w  Jour- 
nal for  August,  by  John  A.  Miller,  Jr. 
Paragraphs  from  the  original  presentation 
are  quoted  which  The  American  City 
thought  particularly  pertinent  for  presenta- 
tion to  its  readers. 

-f 

Chicago,  111. — Corporation  Counsel 
William  H.  .Sexton  reopened  the  city's 
fight  with  the  elevated  lines  for  restora- 
tion-of  three-for-a-quarter  fares  on  Sept. 
14,  when  he  mailed  to  the  United  States 
Supreme  Court  the  city's  brief  appealing 
from  the  adverse  decision  of  the  United 
States  District  Court  here.  Oral  argu- 
ments are  expected  to  be  made  before 
the  Supreme  Court  in  October.  The 
case  has  been  kept  alive  since  the  Dis- 
trict Court  in  September,  1930.  issued  a 
permanent  injunction  restraining  the 
Illinois  Commerce  Commission  from  in- 
terfering with  the  increased  rate,  10 
cents  straight  fare. 


General 


Seattle,  Wash. — .\ppointment  of  the 
Municipal  Railwaj-  Commission  of  five 
citizens  by  Mayor  Harlin  has  been  con- 
firmed by  Council,  .\fter  an  organiza- 
tion meeting  to  choose  its  own  chair- 
man, and  determine  the  initial  terms  of 
its  members,  to  range  from  one  year  to 
five  years,  the  commission  will  start 
upon  the  task  of  choosing  an  expert 
manager  for  the  Municipal  railway  sys- 
tem, and  laying  out  a  program  for 
operation. 

-♦■ 

Richmond,  Cal. — According  to  Rich- 
mond United,  published  by  the  local 
chamber  of  commerce,  students  of  public 
affairs  are  wondering  whether  the  next 
step  may  be  a  proposal  for  the  East  Bay 
Municipal  Utility  District  to  take  over 
the  transportation  system  now  run  by 
the  East  Bay  Street  Railways  for  the 
same  cities  now  served  with  water,  plus 
the  city  of  Hayward.  This  could  be 
done  under  the  e.xisting  State  law,  pro- 
vided it  was  favored  by  the  people. 
iConlinned  on  Page  558) 
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Service  Changes  in  Spokane 

Buses  were  placed  in  service  on  Sept.  9 
on  the  Cable  Addition  line  of  the  Spokane 
United  Railways  upon  the  arrival  of  four 
new  28-passenger  Fageol  buses.  The  Cable 
Addition  buses  make  a  downtown  loop. 
The  city  is  now  engaged  in  preparing  to 
pave  South  Bernard  Street,  which  is  on 
the  bus  route.  Consequent  upon  the  adop- 
tion of  buses  for  the  Manito  and  Cable 
Addition  lines,  the  Hillyard  and  Broad- 
way lines  have  been  linked,  cars  proceed- 
ing through  the  downtown  district  on 
Riverside  Avenue.  The  Lidgerwood  line 
will  make  a  loop  in  the  downtown  district. 
The  East  Sprague  and  Weest  Cleveland 
lines  have  been  linked.  The  routes  of  the 
Manito  and  Cable  Addition  lines  have  been 
so  rearranged  that  cars  make  only  one 
left  turn  in  the  business  district. 


trophy  will  be  held  by  Hertel  station 
until  its  current  safety  performance  is 
bettered  by  another  station.  The  dis- 
trict making  the  best  showing  for  the 
year  will  receive  the  trophy  for  perma- 
nent possession.  Mr.  Yungbluth  paid 
special  tribute  to  27  men  of  that  divi- 
sion who  have  operated  their  cars  for 
one  year  or  more  without  a  single 
chargeable  accident. 


has  made  no  public  announcement.  The 
tax  amounts  to  about  9  per  cent  of  the 
company's  gross  revenue,  and  the  pay- 
ments under  it  since  1919  have  bulked  to 
more  than  $1,000,000  a  year. 


A  Plea  for  Settlement  in 
St.  Louis 

The  city  of  St.  Louis,  Mo.,  must  act  at 
once  to  solve  its  intricate  transportation 
problems.  So  Stanley  Clarke,  president  of 
the  St.  Louis  Public  Service  Company, 
declared  in  an  open  letter  sent  to  business 
men  of  the  city  in  part  as  follows : 

At  the  conclusion  of  our  wage  arbitra- 
tion hearing,  I  stated  that  this  company 
has  been  forced  to  cut  its  executive  per- 
sonnel to  the  point  of  bare  operating 
necessity. 

It  is  true  that  the  present  condition  of 
abnormally  low  earnings  is  due  to  the 
depression,  but  unless  we  observe  the  most 
rigid  economies,  it  will  be  impossible  for 
us  to  continue  to  provide  public  transpor- 
tation service. 

These  economies  mean  an  abandonment 
of  all  our  engineering  and  traffic  studies 
and  other  research  work.  During  the  past 
several  years  we  have  spent  many  thou- 
sands of  dollars  in  analyzing  the  trans- 
portation needs  of  St.  Louis,  and  in  seek- 
ing to  arouse  business  men  and  the  public 
generally  to  an  appreciation  of  the  neces- 
sity for  immediate  action  in  securing  a 
transportation  settlement.  That  money  and 
that  effort  will  have  been  wasted  and  St. 
Louis  will  have  slipped  back  years  in  its 
civic  development,  unless  there  is  decisive 
action  in  securing  a  transportation  settle- 
ment. 

Conditions  surrounding  public  transpor- 
tation service  are  not  static.  Operating 
methods  change.  Financial  conditions 
change.  The  attitude  of  the  public  changes. 
The  painstaking  studies  and  well-considered 
recommendations  by  the  city's  transporta- 
tion survey  commission  are  in  some  respects 
inapplicable  today. 

So,  if  any  benefits  are  to  be  garnered 
from  the  money  and  the  labor  that  have 
gone  Into  the  research  and  planning  car- 
ried on  by  this  company  and  by  other 
bodies  and  Individuals  in  recent  years,  we 
must  act  at  once.  A  year  from  now  will 
be  too  late. 

Nothing  collects  dust  on  the  top  shelf 
in  the  closet  so  effectively  as  a  transporta- 
tion analysis  or  report  or  recommendation. 

Let's  keep  transportation  oft  the  shelf. 


Remission  of  Baltimore's 
Park  Tax  Sought 

Lucius  S.  Storrs,  president  of  the 
United  Railways  &  Electric  Company, 
Baltimore,  Md.,  has  sent  a  letter  to 
Mayor  Jackson  in  which  he  points  out 
the  injustice  of  requiring  the  public  or 
the  company  to  pay  the  park  tax  while 
the  thousands  of  motorists  who  make 
use  of  the  parks  pay  nothing.  Mr.  Storrs 
says  that  justice  to  the  car  rider  and 
railway  requires  the  elimination  of  the 
tax,  and  the  assumption  of  the  burden  of 
maintaining  the  parks  by  the  tax- 
payers. 

Mr.  Storrs  also  suggests  to  the  Mayor 
that,  should  it  be  found  inexpedient  to 
eliminate  the  tax  completely,  it  may  be 
possible  to  work  out  a  plan  under  which 
there  will  be  a  gradual  reduction  in  the 
park  tax  over  a  period  of  years.  He 
indicates  that  if  the  city  cannot  now 
grant  substantial  relief,  the  advisability 
be  considered  of  making  the  park  tax 
collectible  after  the  payment  of  the 
United's  fixed  obligations,  but  before 
any  dividends  are  authorized  on  the 
company's  common  stock.  During  the 
time  the  ta.x  has  been  in  force,  the 
United  and  its  predecessor  have  paid  the 
city  more  than  $28,000,000. 

The  move  for  the  elimination  of  the 
park  tax  by  the  United  was  made  pos- 
sible through  action  of  the  Maryland 
General  Assembly  at  its  session  in  1929. 
At  that  time,  authority  to  reduce  or 
eliminate  the  tax  was  given  to  the  city 
by  a  bill  which  was  passed  and  signed. 

Some  of  the  members  of  the  City 
Council  have  expressed  their  views  one 
way  or   the   other,   but   Mayor   Jackson 


New  York  Seeks  Bids  on  Cars 

Inquiry  has  been  made  by  the  Board  of 
Transportation  of  the  City  of  New  York, 
calling  for  bids  on  300,  500,  1,000  atid 
1,500  subway  cars.  Each  car  probably  will 
cost  between  $30,000  and  $40,000  fully 
equipped,  depending  upon  the  amount  of 
special  work  required.  On  this  basis,  the 
award  will  involve  from  $9,000,000  to 
$60,000,000.  Bids  will  be  submitted  on 
Oct.  25  and  the  award  probably  will  be 
made  soon  afterward,  calling  for  either  of 
the  four  amounts  involved,  depending  upon 
the  advantage  in  price  offered. 


New  Interurban  Entrance 
Plan  Under  Negotiation 

Negotiations  have  been  opened  between 
the  Louisville  Railway  and  the  Interstate 
Public  Service  Company,  which  will  prob- 
ably result  in  the  Louisville  Railway  oper- 
ating the  interstate  interurban  line  between 
Louisville  and  New  Albany,  Ind.  A  con- 
tract between  the  Interstate  and  the  Ken- 
tucky &  Indiana  Terminal  Railroad, 
regarding  trackage  rights  on  the  New 
Albany  bridge ;  and  also  with  the  Louis- 
ville Railway,  for  use  of  its  trackage  from 
the  bridge,  4  miles  downtown,  to  the  heart 
of  the  city,  expires  on  Oct.  4.  The  local 
company  also  supplies  power  used  by  Inter- 
state within  Louisville.  There  is  a  differ- 
ential between  the  two  companies  on  local 
fares,  but  in  the  event  the  Louisville  Rail- 
way took  over  the  service,  New  Albany 
cars  instead  of  coming  uptown  would 
probably  carry  passengers  to  a  transfer 
point  near  the  bridge,  where  they  would 
take  the  local  cars,  thus  reducing  traffic 
congestion  by  doing  away  with  interurban 
c^rs  making  the  S-mile  haul,  mostly  within 
Louisville's  congested  district.  The  Int^-- 
state  company  took  over  the  operation  of 
the  line  from  the  Louisville  &  Northern 
Railway  &  Light  Company  on  Oct.  5,  1906, 
for  a  period  of  25  years. 


Richmond  Men  About  to  Brush  Up  on  History 


Buffalo  Men  Praised 

One  thousand  employees  of  the  Inter- 
national Railway,  Buffalo,  and  members 
of  their  families  thronged  the  Statler 
ballroom  on  Sept.  11  in  a  victory  con- 
vention celebrating  the  success  of  their 
fifth  annual  picnic  and  the  achievement 
of  a  new  record  in  safety  performance. 
B.  J.  Yungbluth,  president  of  the  rail- 
way, presented  to  the  men  of  Broadway 
station  a  set  of  engrossed  resolutions 
recognizing  their  achievement  in  ex- 
celling all  other  departments  in  the 
value  of  tickets  sold  for  the  picnic. 
President  Yungbluth  also  awarded  a 
magnificent  silver  safety  trophy  to  the 
men  at  Hertel  station,  champions  in 
safety    performance    for    August.      The 


Street  car  and  bus  operators  of  the  Vir- 
ginia Electric  &  Power  Company  going 
out  on  a  sightseeing  trip  to  become  better 
acquainted  with  historic  and  other  places 
of  interest  in  Richmond  in  preparation  for 


the  large  tourist  trade  that  Richmond  and 
Yorktown  are  looking  forward  to  mate- 
rialize during  the  sesqui-centennial  cele- 
bration of  the  surrender  of  Lord  Corn- 
wallis  on  Oct.  19,  20  and  21. 
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special  Train 
Service  From 

New  York  City 

The  Pennsylvania  Railroad  and  the 
Central  Railroad  of  New  Jersey  are  pro- 
viding special  accommodations  between 
New  York  and  Atlantic  City  for  the 
convenience  of  those  attending  the  con- 
vention. These  arrangements  are  for 
two  different  days. 

The  Central  Railroad  of  New  Jersey 
will  provide  special  cars  on  the  "Blue 
Comet"  on  Saturday  afternoon,  Sept.  26. 
The  schedule  follows: 

Daylight- 
saving 
Time 
Leave  West   23rd   Street,   N.Y.C..  .  3  :17  p.m. 

Leave  Liberty  Street,  N.Y.C 3  :30  p.m. 

Leave  Jersey  City   3:42  p.m. 

Leave  Broad  Street,  Newark 3  :40  p.m. 

Arrive — Atlantic  City    6  :30  p.m. 

Reservations  for  this  and  other  Jersey 
Central  trains  can  be  made  through  the 
office  of  G.  D.  Cinder,  general  Eastern 
passenger  agent,  143  Liberty  Street,  New- 
York  City.  Phone  Barclay  7-9700. 
Reservations  can  also  be  made  through 
any  of  the  city  ticket  offices. 

The  Pennsylvania  Railroad  will  have 
special  cars  for  the  convention  delegates 
on  its  train  No.  1077  on  Sunday  after- 
noon, Sept.  27.  The  schedule  is  as 
follows: 

Eastern 
Standard 
Time 
Leave  Pennsylvania   Station — 3  3rd 

Street,   N.Y.C 3  :25  p.m. 

Leave  Hudson  Terminal,   N.Y.C  *.■!  :1.5  p.m. 

Leave    Manhattan    Transfer '3  :37  p.m. 

Leave  Market  Street,  Newark. .. '3  :40  p.m. 

Arrives — Atlantic  City 6  :25  p.m. 

•(Approximate  time). 

V.  E.  Woodward,  passenger  represen- 
tative, Pennsylvania  Railroad,  390 
Seventh  Avenue,  New  York  (phone 
Pennsylvania  6-6000,  extension  613)  will 
be  very  glad  to  make  reservations  on 
this  or  other  trains  on  the  Pennsylvania. 
Reservations  can  also  be  made  through 
any  of  the  city  ticket  offices. 

The  one-way  railroad  fare  from  New 
York  to  Atlantic  City  is  $4.93,  and  the 
special  round-trip  fare  to  holders  of 
convention  certificates  is  $7.40. 

All  delegates  from  New  York  and 
vicinity  are  urged  to  avail  themselves 
of  one  or  the  other  of  these  specials. 


Operator  Sought  for 
New  York's  New  Subway 

New  York  City's  Board  of  Transporta- 
tion expects  to  submit  for  approval  at 
the  first  fall  meeting  of  the  Board  of 
Estimate  on  Sept.  25  a  form  of  contract 
for  independent  operation  of  the  new 
Eighth  Avenue  subway  and  subsequently 
completed  links  of  the  city's  new  rapid 
transit  system.  With  the  contract  draft, 
the  board  will  submit  a  recommendation 
that  proposals  be  invited  from  all  operat- 
ing concerns  or  management  corpora- 
tions that  care  to  tender  bids. 

The  operating  contract  will  provide 
for  its  own  termination,  in  the  event 
of  consummation  of  the  negotiations 
with  the  B.-M.  T.  and  Interborough  for 
unification  of  their  rapid  transit  lines 
with  the  city's  network. 

The  proposed  operating  contract  will 


Coming  Meetings 


sept.  26-Oct.  2 — Annual  Conven- 
tion, American  Electric  Railway 
Association,   Atlantic   City,   N.   J. 

Sept.  88-29 — Annual  Convention, 
National  Association  of  Motor  Bus 
Operators,   Atlantic  City,   N.   J. 

Oft.  12-19 — Annual  Safety  Con- 
gress Including  Special  Electric  Rail- 
way Section,  Chicago,   111. 

Oct.  2»-;iO — Annual  Transportation 
Meeting  of  Society  of  Automotive 
Engineers,    Washington,    D.    C. 

>'<iv.  19-20 — Middle  Atlantic  States 
Equipment  Men's  Association,  York, 
Pa. 

Jan.  27-29,  1932 — Electric  Railway 
Association  of  Equipment  Men, 
Southern    Properties,   Richmond,    Va. 


have  no  provision  for  preferential  pay- 
ments, because  no  party  except  the  city 
will  have  any  investment  in  the  new 
lines.  It  will  provide  for  either  a  fixed 
operating  fee  or  one  based  upon  a  lump 
sum  and  a  percentage  of  gross  revenues. 
Under  it  the  Board  of  Transportation, 
as  agent  for  the  city,  will  have  broad 
powers  of  supervision  and  audit. 

Members  of  the  Board  of  Transporta- 
tion declare  that  they  have  not  aban- 
doned hope  for  eventual  unification  of 
all  rapid  transit  lines,  but  conceded  that 
no  such  plan  could  be  put  into  effect 
by  Jan.  1,  1932,  when  it  is  hoped  to  have 
the  Eighth  Avenue  line  in  operation. 


Reverberations  of  the 
Baltimore  Case 

In  a  review  of  orders  made  by  it  during 
the  year  ended  June  30,  1930,  the  California 
Railroad  Commission  says  that  in  only  a 
single  instance,  namely  that  of  the  rate  re- 
duction of  $300,000  for  the  Southern 
Sierras  Power  Company,  was  the  commis- 
sion forced  to  rescind  its  action.  In  that 
case  the  commission  fi.xed  the  operating 
expense  of  depreciation  on  the  basis  of 
the  cost  of  the  depreciable  physical  prop- 
erty. Subsequently,  the  Cfnited  States 
Supreme  Court,  in  the  United  Railways  & 
Electric  Company,  Baltimore,  case,  held 
that  the  operating  expense  of  depreciation, 
allowed  to  a  utility  in  the  fixing  of  rates, 
should  be  computed  on  the  basis  of  the 
present  fair  value  of  the  depreciable  prop- 
erty, and  not  on  the  basis  of  the  cost  of 
said  property.  In  the  light  of  this  de- 
cision, the  first  of  its  kind,  the  commission 
says  it  had  no  alternative  but  to  vacate  its 
decision  and  to  reopen  the  proceeding  for 
reconsideration  in  conformity  with  the 
Supreme  Court   ruling. 


Replacing  Chicago 
"El"  Pillars 

Commissioner  of  Public  Works,  A.  A. 
Sprague,  of  Chicago,  recently  asked  Cor- 
poration Counsel  William  H.  Sexton 
whether  the  Chicago  Rapid  Transit  Com- 
pany pillars,  left  standing  in  the  streets 
when  the  curbs  were  moved  back,  could 
be  declared  menaces  to  safety :  whether  the 
"El"  can  be  made  to  move  the  pillars  back 
to  the  new  curbs ;  and  whether  the  "El" 
can  be  made  to  pay  the  cost  of  removal. 
The  questions  were  brought  up  by  an 
agreement  for  the  removal  of  posts  on 
Ashland  Avenue,  just  south  of  Irving  Park 
Boulevard. 


To  the  first  question  the  corporation 
counsel  replied  that  the  pillars,  left  stand- 
ing when  curbs  are  moved  back,  are 
menaces  to  safety ;  to  the  second  question, 
he  replied  that  the  Illinois  Commerce  Com- 
mission now  claims  jurisdiction;  to  the 
third  question,  his  answer  was  that  a 
mandamus  suit  might  be  brought  to  induce 
the  commission  to  act  and  determine  who 
shall  paj'. 


General 


(Continued  from  Pane  556) 
Warren,  Pa. — Traces  of  trolley  opera- 
tion here  and  in  surrounding  communi- 
ties have  vanished  with  the  removal  of  the 
rails  of  the  Warren  Street  Railway  from 
the  streets.  The  railway  ceased  opera- 
tion on  its  city  lines  a  year  ago.  Over- 
head equipment  was  removed  imme- 
diately, but  the  last  of  the  rails  were 
taken  up  only  recently.  The  Warren 
&  Jamestown  Street  Railway,  which  dis- 
continued operation  of  its  21-mile  line 
between  Warren,  Pa.,  and  Jamestown, 
X.  Y.,  nearly  two  years  ago,  has  com- 
pleted the  work  of  removing  its  track- 
age and  overhead  equipment.  The 
Warren  Street  Railway  has  also  scrapped 
its  14-mile  line  between  Warren  and 
Sheffield,  Pa. 

Havana,  Cuba  —  Service  over  the 
Havana  Electric  Railway  was  scheduled 
to  be  resumed  on  Sept.  IS  after  an  in- 
terruption of  45  days  caused  by  a  dispute 
over  wages.  Strikers  agreed  to  accept 
a  wage  of  26  cents  an  hour,  a  com- 
promise on  the  24  cents  oflFered  by  the 
company,  and  the  28  cents  demanded  by 
the  strikers. 

■f 

Washington.  D.  C.  —  J.  H.  Hanna, 
president  of  the  Capital  Traction  Com- 
pany and  of  the  American  Electric  Rail- 
way Association,  contributed  recently  to 
Bus  and  Coach,  published  in  London,  Eng- 
land, a  2,000-word  discussion  headed 
"Mass  vs.  Individual  Transportation." 
Among  topics  upon  which  he  touches 
are  the  growth  of  the  use  of  the  private 
car,  traffic  congestion,  the  pirate  taxi 
and  the  studies  being  made  under 
A.E.R.A.  auspices  of  the  problems  of 
fares  and  of  the  design  of  a  modern 
electric  railway  car  purchasable  at 
a  comparatively  reasonable  cost.  The 
points  he  made  should  redound  greatly 
to  the  benefit  of  the  English  and  Conti- 
nental readers  of  that  publication  inter- 
ested in  keeping  abreast  of  the  mass 
transportation  scene  in  the  United 
States.  4- 

Wichita,  Kan. — Motormen,  bus  driv- 
ers, and  others  employed  by  the  Wichita 
Transportation  Company,  have  been 
notified  that  a  wage  cut  is  imminent. 
Unofficially  the  cut  is  said  to  be  10  per 
cent.  .*. 

Michigan  City,  Ind. — As  a  further  step 
in  the  railroad's  campaign  to  eliminate 
crossing  accidents,  the  traffic  lights  at 
Tenth  Street  and  Willard  Avenue  here 
have  been  co-ordinated  with  the  move- 
ment of  trains  of  the  Chicago,  South 
Shore  &  South  Bend  Railroad  by  a  de- 
vice of  the  familiar  three-color  type, 
which  operates  at  regular  intervals  for 
the  guidance  of  automobile  and  street 
car  traffic.  A  somewhat  similar  installa- 
tion was  two  years  ago  by  the  South 
Shore  Line  at  Chicago  Avenue  here. 
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1904 


JfflTerson   Trnction    Co., 
Two — >I«Mlel   A   Brakea 


1905 

Sclienectady  Rail  ways 
Co..  Srhe4ieeta<ly.  N.  Y. 
Model    C    Brake 


i»o» 

Fueblo     .Sub  ur  Ua  ii      Ka  il- 
way    Co.,    Pneblo,    Col. 


1907 


Colorado  SpriiiifH  &  Internrban 
.Co.,   Colorado  SpriiiRs,  Col, 
E-Tyi»«wBrake 


1»08 


Mot    Siirinms    Street    Kail- 
way,  Hot  Springs,  Ark. 
Ackiiey  Adjustable  Model 


190» 


Khode   Island    Company. 
I'ro\  i<leiu'e.    K.    1. 
Improved    Peacock   Model 


Jjjver  since  those 
early  days — operators  everywhere 
have  absolute  faith  in  the  rapid, 
powerful^SAVE  action  of 

PEACOCK   STAFFLESS 

BRAKES 


National  Brake  Company 

890  Ellicoll  Square,  Buffalo,  N.  Y. 

Canada: — Lyman  Tube  &  Supply  Co.,  Lid.,  Montreal 
The  Ellron  Co.,  General  Sales  Repre^enlative,  50  Church  Street.  New  York  City 


16 


ELECTRIC  RAILWAY  JOURNAL 


TEXACO 

LUBRICATES 

THESE 

CHICAGO 

BUSES 
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Xexaco  Lubricants  are 
making  excellent  performance  records  on  the 
modern  trolley  buses  of  the  Chicago  Surface 
Lines.  They  have  proved  their  effectiveness 
in  lowering  maintenance  costs  under  particu- 
larly severe  operating  conditions. 

There  are  1 14  trolley  buses  now  in  service. 
Original  service  started  with  29.  All  of  these 
buses  run  upward  of  3600  miles  per  month 
each.  Texaco  Lubricants,  including  Texaco 
Marfak  Grease  and  Texaco  569  Gear  Oil  W 
are  used. 

This  is  another  fine  example  of  the  many 
notable  systems  throughout  the  country  which 
are  today  Texaco  lubricated.  There  is  a  Tex- 
aco Lubricant  for  every  purpose.  Write  The 
Texas  Company.  Ask  about  Texaco  Lubri- 
cants and  Texaco  Engineering  Service. 

THE  TEXAS  COMPANY,  135  East  42nd  Street,  New  York  City 


TEXACO 


LUBRICANTS 
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SIIVCE   1924 


IN  TRAFFIC 


^^u^ji 


more  than  tV^  BIL>L>IOIV  passengers 


Such  figures  stagger  the  imagination.  The 
first  is  equal  to  14^80  times  around  the  world! 
The  second  is  only  a  little  short  of  the  total 
population  of  the  earth!  Yet  these  impres- 
sive totals  are  actual  miles  traveled  and 
passengers  carried  in  the  past  seven  years 
by  the  largest  motor  coach  operation  in  the 
United  States  —  in  that  period  over  90%  on 
Goodyears! 

That  operation  is  the  Public  Service 
Coordinated  Transport  with  its  subsidiary 
the  Public  Service  Interstate  Transportation 
Company  —  jointly  operated  from  Newark, 
N.  J.  2,436  coaches  are  employed  in  the  ser- 
vice. The  territory  covered  in  New  Jersey, 
New    York,   and    Pennsylvania,   is   the   most 


heavily  congested  district  as  to  traffic  on  earth. 
More  brake  applications  are  required  here 
on  more  station  and  traffic  stops  than  in  any 
other  service.  There  have  been  minimum 
road  failures  on  Goodyears.  Over  an  extended 
period  of  years,  on  an  overall  test  including 
thousands  of  coach  units,  on  every  point 
of  stamina,  traction,  cushioning,  and  public 
safety  there  has  been  maximum  satisfaction 
with  the  Goodyear  Tire. 

It  is  a  straight-shooting  fact,  and  for  good 
reason,  that  "more  people  ride  on  Goodyear 
Tires  than  on  any  other  kind."  Both  for  motor 
coaches  and  passenger  cars  it  is  the  leading 
make  of  tire.  On  all  your  coaches  you  can 
have  this  quality  —  specify  Goodyears. 
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^"^ 


^ 


Space  C314  —  at  Atlantic 
City  — Sept.  26  to  Oct.  2 


Si'f'triiihcr   15.  TK^l 
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DA 


FROM  two-horse  power  to  200  horse- 
power perhaps  expresses  aptly  the 
immense  50-year  strides  of  electric  rail- 
way transportation. 

Yet  the  ancient  horse-car,  for  all  its  deli- 
cate soporific  odors  and  its  stimulating  va- 
riety of  temperatures,  had  something  that 
today's  public  wants  in  its  transportation— 

QUIET .  .  .  SMOOTHNESS  .  .  .  LIGHT  WEIGHT. 
These  were  and  are  first  principles;  and 
traction  engineering  is  sensibly  getting 
back  to  them. 


THE     TIMKEN-DETROIT    AXLE    CO.,    DETROIT,    MICHIGAN 


Timken  "Worm  Drive  is  a  step  in  the 
right  direction.  It  eliminates  the  noise  of 
power  transmission,  and  lops  ofif  thou- 
sands of  pounds  of  weight  with  consequent 
improvement  in  performance  characteristics. 

Timken  Worm  Drive  needs  no  test, 
no  argument.    For  any  vehicle — trolley  ' 
car,  trolley  bus,  gasoline  coach — it's  right. 
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W 

w^^ 


UNSEEN  behind  the  nofsy  surge  and  sly 
retreat  of,  the  surf,  silently  the  tide  is  moy- 
ing.  Storm  winds  may  hold  it  back  now  and 
anon,  but  in  time,  the  inlets,  the  harbors  and 
the  river  mouths  are  full  again  and  the  ladea 
ships  come  home  to  port. 


Barron  G.  Collier 


INCORPORATED 
NEW  YORK  CITY 
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COMPLETE 

Cuts  Bus  Operating 


FIRESTONE  BUS  BALLOONS — pro- 
vide extra  values  found  in  no  other 
tire:  1.  Gum-Dipped  Cords  which  mini- 
mize internal  friction  heat  and  add  58% 
to  the  flexing  of  Firestone  Cords.  2.  Two 
extra  protective  plies  under  the  Tread — 
26%  greater  protection  against  punc- 
tures and  blowouts.  3.  Tougher,  wider, 
deeper-grooved  tread  —  25%  to  40% 
longer  tire  life  and  quicker  trips  through 
increased  speed  with  safety  which  as- 
sures on-time  schedules  without  delay. 

Firestone  Tubes 

are  circular 
molded  to  per- 
fectly fit  the 
shape  of  the  tire 
— no  pinching 
or  buckling.  Firestone  Tubes  are  built  to 
give  extra  service  under  hardest  usage. 


TIRES  o  TUBES  ^  BRAKE  LINING 


Copyright.   19»1.  The  Firestone  Tire  &   Rubber  Co. 


Septauhcr  15.  1931 
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SERVICE 

Costs  to  the  Minimum 


Firestone  Ne^ir  Type 
Bus  Battery 

with  patent- 
ed remov- 
able termi- 
nal s  and 
handles, 

and  genuine 

one-piece  hard  rubber  case,  gives  you 
tra  power  at  lowest  cost  per  mile. 


ex- 


Firestone 
Spark  Plugs 

eliminate  compression  and 
power  losses,  produce  maxi- 
mum spark.  Firestone  Spark 
Plugs  are  built  to  S.  A.  E.  pre- 
cision specifications. 


Firestone  Bus  Blocks 

meet  every  requirement  for  heavy  duty 

braking  with  a 

minimum    of| 

wear  on  equip' 

menf. 

It  will  pay  you  well  to  investigate  this 
complete  Firestone  service — developed 
through  years  of  close  contact  and  daily 
experience  with  the  bus  industry.  Your 
local  Firestone  dealer  will  gladly  show 
you  how  it  starts  saving  money  for  you 
at  once.  See  him  today  and  get  the  bene- 
fit of  tested  equipment  and  skilled  serv- 
ice in  cutting  operating  costs  to  bed 
rock !  When  purchasing  new  equipment 
insist  on  Firestone  Balloons,  Firestone 
Tubes,  Firestone  Rims,  Firestone  Bat- 
teries, Firestone  Spark  Plugs  and  Fire- 
stone Brake  Lining. 


Listen  to  the  Voice  of  Firestone  Every  Monday  Night 
over  y.  B.  C.  Nationwide  Network 


BATTERIES  -  RIMS  *  ACCESSORIES 


24 


ELFX'TRIC   RAILWAY  JOURNAL 


September  15,  1931 


A  42-seat  vehicle  built  to  electric  railway  standards 


We  should  like  to  send  you  a  complete 
specification  describing  the  new  features 
in  detail.  We  think  you  will  like  this  big 
trolley  bus  with  its  familiar  standard  rail- 
way equipment  and  with  its  rugged  con- 
struction based  on  railway  car  principles 
of  design. 

You  will  be  surprised  by  its  roomy  in- 
terior, with  42  comfortable  passenger  seats, 
wide  aisle  and  plenty  of  room  for  entrance 
and  exit. 

You  will  be  impressed  with  several  Osgood- 


Bradley  features — entirely  new.  For  in- 
stance, the  unusual  and  absolutely  effective 
insulation  from  electric  shocks  to  pas- 
sengers boarding  or  leaving  and  the  com- 
plete installation  of  control  wiring  on  the 
interior  above  the  level  of  the  floor.  Noise- 
proof rubber-mounted  trolley  board  to 
prevent  "rumble."  Back-to-back  seats  over 
wheel-housings. 

Let  us  demonstrate  these,  and  other  fea- 
tures, which  make  this  new  Osgood-Bradley 
Trolley  bus  a  practical  operating  proposi- 
tion for  any  electric  railwav  company. 


Se  fit  ember  15, 1931 
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OSGOOD -BRADLEY   CAR    CORPORATION 

WORCESTER     »     MASS. 
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Sales  Offices 

Heywood-Wakefield 
174   Portland   St., 
Boston,    Mass. 
311    Ry.    Etchange 

BIdg.,  Chicago,  III. 
516  W.  34th  St.. 
New  York,  N.  Y. 

G.  F.  Cotter  Sup.  Co. 
Houston,  Texas 

.  R.  Hayward 
Iberty  Trust  BIdg. 
Roatjoke,    Va. 

H.  G.  Cook 

Hobart    BIdg. 

San   Francisco,   Calif. 

A.  W.  Arlin 

Delta  BIdg. 

Los   Angeles,   Calif. 

Ry.  &  Pwr.  Eng.  Corp. 
Montreal.   Toronto, 
Winnipeg, 
Vancouver,  Canada 


^^  OR  50  years  and  more  Heywood-Wakefield  has  been  identified  with  the  great  industry  of  transportation.  It  has 
manufactured  seats  for  the  plodding  horse  car  and  the  fleet  winged  passenger  planes  of  today.  Year  after  year,  it  has 
experimented,  developed,  and  created  hew  ideas  in  passenger  comfort. 

Competition  in  the  transportation  field  has  necessarily  placed  emphasis  on  passenger  comfort.  Seats  are  no  longer  in- 
cidental equipment,  but  a  recognized  factor  in  getting  and  holding  patronage. 

Whether  your  requirements  call  for  luxurious  comfort;  space  saving;  serviceability;  or  any  combination  of  these  qualities, 
you'll  find  a  seat  that  fits  the  need  in  the  Heywood-Wakefield  line. 

^ee.  C-hem.  ai  GfiLantic  L>illf  An  interesting  exhibit  of  the  latest  ideas  in  Electric  Railway  Seating  will  be  shown 
in  our  space  (E  506  and  E  508)  at  the  Atlantic  City  Convention.  Representatives  will  be  on  hand  to  discuss  your  require- 
ments and  to  demonstrate  any  seat  in  detail. 

HEYWOOD-WAKEFIELD 

TRANSPORTATION  SEATING 


f 


September  13.  1931 
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SPRING 

WITCH 

self-contained 

oil -buffer 

stand  unit 


SEE  OUR  EXHIBIT 
Ai.R.A.  SPACE  E-515 

ATLANTIC  CITY 


aves 
more  tkati 
Tnstallation  col 
i_every  month  of  f 


N-l   SWITCH   STAND 
STYLE  NO.   100-A 


After  severe  tests  at  such  locations, 
many  of  the  leading  roads  have  now 
adopted  the  3-in-l  switch  stand  as 
standard.  None  of  the  claims  we 
have  made  for  this  stand  were  dis- 
proved during  these  tests.  The  3-in-l 
was  especially  designed  for  use  at 
the  ends  of  double  track  and  passing 
siding.  Its  three  features,  all  com- 
bined in  one  compact  housing,  are: 

1.  The  switch  stand  spindle  is  con- 
nected rigidly  with  the  switch 
points,  assuring  positive  target 
indication  for  position  of  switch 
points  and  rigid  throw  for  hand 
operation. 

2.  Two  automatic  double-coil 
springs  returning  points  after 
trailing  train  has  passed. 


3.  A  retarding  oil-buffer  prevent- 
ing return  of  switch  points  be- 
tween successive  pairs  of  wheels. 
This  is  the  first  switch  stand  to  com- 
bine all  these  features  in  one  com- 
pact housing;  in  hand  throwing  it 
cannot  be  closed  and  locked  when 


an  object  intervenes  between  the 
points  and  the  stock  rail. 
Many  locations  on  your  road  need 
this  switch  stand.  Write  today  for 
complete  printed  information 
about  the  3-in-l. 


RAMAPOAJAX  CORPORATION 

Racor  Pacific  Frog  and  Switch  Company Los  Angeles— Seattle 

Canadian  Ramapo  Iron  Works,  Limited Niagara  Falls,  Ontario 

General  Offices — 230  Park  Avenue,  New  York 

Sales  Offices  at  ^orks  and  McCormick  BIdg.,  Chicago         Miitland  Bniik  BIdg..  Cleveland,  Ohio         Builders  Exchange 
Blilg.,  St.   Paul         Metropolitan  Rank  Building,  Wa>hiDgIon         Union  I\alional  Bank  Building,  Houston,  Texas 


Nine  Racor  Works:  Ilillborn,  N.  Y. 

Niagara  FulU,  N.  Y,       i^hicano.  III. 

East  St.  Louis,  111. 


Superior,  Wis.  Pueblo,  Col. 

I.08  Angeles  ^"I-         Seattle,  Wash. 
Maitara  Falls.  Out. 
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RAIL  BONDS  HAVE 


HELPED  TO  MAKE  THE  CHANGE 


Back  in  the  days  of  the  four  wheel  open  cars, 
there  appeared  in  Street  Railway  Journal  for 
November  24,  1906,  "The  Electric  Railway  Im- 
provement Co.  is  successfully  introducing  its 
method  of  welding  rail  bonds  by  current." — At 
that  time  development  and  early  use  of  brazed 
bonds  had  preceded  this  announcement  by  three 
years. 

As  each  succeeding  year  saw  greater  speeds, 
heavier  cars  and   larger  rails,  the   increasing   im- 


portant subject  of  rail  bonding  was  met  by  improve- 
ments in  Erico  brazed  bonds. 

Today's  problems  in  bonding  recognize  the  sound 
engineering  principles  of  welded  bond  efficiency 
pioneered  by  Erico  25  years  ago.  Erico  now  offers 
a  complete  line  of  welded  bonds  backed  by  the 
knowledge  gained  in  our  long  experience  with 
welded  bonds.  Call  on  us  at  any  time  or  let  us  get 
together  at  Atlantic  City— booth  No.  E-610. 


THE  ELECTRIC  RAILWAY  IMPROVEMENT  CO. 


2070  East  61st  Place,  Cleveland,  Ohio. 


September  15, 1931 
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12,084,000  MILES 


and 


not  one  plate  or  sepa- 
rator renewal . . .  proper  main- 
tenance played  important  part 


MOTOR  COACH 

BATTERIES 


"Exilic  Butteries  have  given  us  excellent  service.    Suggestions  and  advice  on 
jiriipcr  maintenance  by  Exide  field  engineers  have  helfied  materially  to  reduce  our 
battery  costs  j>er  bus  mile"' — Detroit  Motor  Bus  Company. 
I^t  us  show  you  how  to  get  lowest  cost  per  bus  mile. 


rvica«f^ie 
i^ffcraver- 


The  battery  that  gives  you  louvst  cost  per  bus 
mile.    Exide — long-lived,  dependable,  saving. 


J.HESE  106  Exide  Batteries  (Type  KXK)  in  the  servic(^ 
Detroit  Motor  Bus  Company  averaged  114,000  miles  each  an(^a\ 
age  life  of  32  months  each.  The  total  battery  repair  co^OffJ/ms  company's 
entire  fleet  of  393  buses  averages  but  $271.10  p^^K^for  a  period  of  three 
years.  These  buses  cover  over  12,000,QI^CAles  annually  in  urban  service. 
With  Exide  users  having  exp«|{«^ceWIiKe  this,  is  it  any  wonder  we  say, 
''Exides  give  lowest  coaUlM}^  raile." 

It's  the  built -uvd^l^flaDility  and  uniform  rugged  construction  of  Exides, 
plus  proprfy^nlenance,  that  niake  these  batteries  cost  least  per  mile. 
TJi^b3b  no  weak  spots  in  an  Exide  .  .  .  rebuilding  is  not  necessary.  This 
•attery  is  in  your  bus  till  it  wears  out.  Gives  you  reliable  performance  all 
the  way,  at  a  saving. 

Of  course  you  want  to  keep  maintenance  figures  down.  The  question  is, 
"How?"  That's  what  we're  here  for,  to  show  you  how  to  get  lowest  cost 
per  bus  mile.  Don't  hesitate  to  make  your  problems  ours.  We  want  to  serve 
you  as  well  as  sell  batteries — to  show  you  that  Exides  cost  the  least  in  the 
long  run.  Write  today  for  facts.  No  obligation.  We  helped  the  Detroit  Motor 
Bus  Company.  We  can  help  you. 


THE     ELECTRIC     STORAGE     BATTERY     COMPANY,     Philadelphia 

THE  WORLD'S  LARGEST  MANUFACTURERS  OF  STORAGE  BATTERIES  FOR  EVERY  PURPOSE 

Exide  Batteries  of  Canada.  Limited.  Toronto 
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The  public  utility  system  of 

Standard  Gas  and  Electric 
Company 


includes 

•  Pittsburgh  Railways  Company 

•  Market  St.  Railway  Company  (San  Francisco) 

•  Fort  Smith  Traction  Company 

•  Southern  Colorado  Power  Company 

•  Northern  States  Power  Company 

•  Wisconsin  Public  Service  Corporation 

•  Wisconsin  Valley  Electric  Company 
The  California  Oregon  Power  Company 
Duquesne  Light  Company  (Pittsburgh) 
Equitable  Gas  Company  (Pittsburgh) 
Kentucky  West  Virginia  Gas  Company 
Louisville  Gas  and  Electric  Company 
Mountain  States  Power  Company 
Oklahoma  Gas  and  Electric  Company 
Philadelphia  Company 

San  Diego  Cons.  Gas  and  f  lectric  Company 


serving  1,648  cities  and  towns  of  twenty  states  .  .  .  combined  population 
6,000,000  ...  total  customers  1,617,414  ...  installed  generating  capacity 
1,539,637  kilowatts  .  .  .  gross  earnings  in  excess  of  $150,000,000  an- 
nually . . .  properties  operate  under  the  direction  of  Byllesby  Engineering 
and  Management  Corporation,  the  Company's  wholly-owned  subsidiary. 


These  companies  supply  transportation  services,  either  street  railway,  motor  coach,  or  both.  In  146 
cities  and  towns  . . .  There  are  1,032  miles  of  track  operated  . . .  During  the  year  ended  December  31, 
1930,    2,617  cars  and  153  motor  cooches  carried  a  total  of  525,811,459  passengers. 


INTRODUCES 

an  entirely  new  conception 
of  lightweight,  low-cost, 
mass  transportation   »   »   » 


JtEUQItOACH 


40 
PASSENGER 


A 


PASSENGER 


las  Mechanical  Coach 

Type  "^" 

Trolley  Coach 

Type  "A A" 


TN  presenting  Type  40— a  highly 
revolutionary  advance  in  light  weight, 
low  cost  mass  transportation — Yellow 
has  successfully  assembled  time  tested 
mechanical  units  and  proven  engineering 
practices  in  a  new  and  advanced  way. 

By  substituting  the  stronger  but  lighter 
aluminum  alloys  for  steel,  nearly  4,000 
lbs.  of  weight  has  been  eliminated — the 
weight  equivalent  of  26  pay  passengers. 
This  means  less  weight  per  pay  passen- 
ger and  a  40  passenger  vehicle  that  is 
lighter  than  a  conventional  29  passenger 
coach,  with  gasoline,  tire  and  oil  mileage 
costs  on  a  comparable  level.  Low  operat- 
ing costs  are  thus  combined  with  greater 
revenue-producing  possibilities. 

In  the  rear — close  coupled  to  the  rear 
axle  assembly — is  the  famous  150  h.p. 
"6l6"  Yellow  engine,  with  conventional 
clutch  and  transmission.  This  arrange- 
ment insures  higher  tractive  efficiency 
.  .  .  equalized  tire  loads  .  .  .  more  space 
for  passengers  . . .  more  comfortable  seat- 
ing arrangement .  .  .  better  seat  spacing 
...  a  full  level  floor  .  .  .  better  headroom 
.  .  .  insulation  from  engine  heat  and  free- 
dom from  engine  odors. 

Provision  is  made  for  the  quick  (15 
minutes)  removal  of  power  plant  and 
the  entire  drive  mechanism  as  a  unit. 


MEASURE  the  MERITS 

Fifteen  outstanding  features  that  build 
revenue  and  reduce  operating  costs. 


1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 

9. 

10. 
11. 

12. 
13. 
14. 

15. 


Weight  complete  with  gas,  oil  and 
water,  only  15,500  pounds.  Strong  al- 
loys of  aluminum  have  replaced  over 
6,600  pounds  of  steel. 

All  metal  construction.  Fireproof. 
Lasting. 

Perfect  balance  and  equal  distribution 
of  weight  on  all  tires. 

A  tremendous  improvement  in  steer- 
ing ...  a  truly  great  engineering 
advance. 

A  perfectly  level  floor,  without  ramps 
or  kick-ups. 

Ample  power — The  famous  "6 16"  Yel- 
low engine  ...  150  h.p. 

Power  plant  and  entire  drive  mecha- 
nism installed  in  rear  of  coach. 

Complete  insulation  and  freedom  from 
engine  odors,  engine  noise  and  engine 
heat. 

Power  plant  and  complete  drive  me- 
chanism removable  as  a  unit  in  less 
than  15  minutes. 

Close  coupled  drive  to  axle  reduces 
power  losses  and  maintenance. 

Short  exhaust  line  ...  to  rear  of  roof 
.  .  .  reduces  back  pressure  .  .  .  elimi- 
nates offensive  gases. 

Real  brakes — stops  in  its  own  length 
at  26  m.p.h. 

Extremely  short  turning  radius  .  .  . 
30'  3". 

Wide  comfortable  seats  and  seat  spac- 
ing— plus  perfect  vehicle  balance — in- 
sures unusual  riding  comfort. 

Exceptional  visibility  for  driver  and 
passengers. 


WHERE  aluminum  alloys  are  substi- 
tuted for  steel,  greater  strength  and 
far  more  liberal  factors  of  safety  are 
provided.  It  is  in  the  elimination  of  unneces- 
sary weight  that  Yellow  has  exercised  the 
most  rigid  control.  All  body  and  frame  sec- 
tions are  of  aluminum.  Seat  weights  are  less 
than  20  pounds  per  passenger.  Even  the  stan- 
chions are  of  drawn  aluminum  tubing.  These 
are  finished  in  color  and  made  tarnish-proof 
and  grime-proof  by  the  new  Alumilite  plating 
process.  In  addition  to  the  direct  savings  in 
tire,  gas  and  oil  costs  resulting  from  excep- 
tionally light  weight  construction,  there  are 
many  other  advanced  features  of  design  that 
insure  lower  operating  costs. 

Perfect  balance  and  distribution  of  load  on 
front  and  rear  axles  not  only  reduces  struc- 
tural stresses  but  insures  equal  tire  load  and 
more  uniform  wear.  The  design  also  permits 
the  use  of  the  same  size  balloon  tires  all 
around,  thus  reducing  tire  inventory  charges. 

The  power  plant  complete — that  is,  the  engine, 
the  transmission,  the  clutch  and  the  differen- 
tial— can  be  removed  as  a  single  unit  in  fifteen 
minutes.  This  is  an  important  feature  that 
greatly  reduces  layup  time  and  maintenance 
labor  costs  because  of  the  better  accessibility. 

Mounting  the  power  plant  and  the  complete 
driving  mechanism  as  a  compact  unit  in  the 
rear  reduces  tractive  losses,  length  of  drive, 
number  of  parts,  weight  and  maintenance. 

The  all  metal  body  construction  provides 
longer  life,  simplified  body  maintenance  and 
increases  the  interchangeability  of  units,  with 
body  parts  and  sections  which  are  standard- 
ized and  precision  built  over  jigs  and  fixtures. 

Supplementing  these  important  operating  ad- 


^. 


The     ensine,    tr 
mission,   clutch 
differential    can 
removed  as  a  uni 
two   men    in    fift 
minutes. 
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Better  heat  dissipation  from 
larger  (20  in.)  brake  drums  is 
secured  by  fastening  them  to 
aluminum  alloy  wheel  cen- 
ters having   ventilating   ribs. 


The  illustrations  above  show  the  dead  rear 
axle  with  its  wheel  hubs  and  brake  mecha- 
nism. Pulling  out  the  full  floating  rear  axle 
shafts  leaves  the  differential,  transmission, 
clutch  and  engine  free  for  easy  removal  as  a 
single  unit. 


r- 


Differ- 
ential 
housing 


Iransmission  I 


Clutch 


vantages  are  many  revenue  building  features 
which  contribute  to  the  safety,  the  comfort 
and  the  good  will  of  passengers. 

Of  particular  importance  to  passenger  com- 
fort is  the  complete  freedom  from  noxious  gas 
and  engine  odors  and  insulation  from  engine 
heat  and  vibration.  Passenger  comfort  is  fur- 
ther insured  by  wide,  unobstructed  aisles, 
more  comfortable  seating  arrangement,  wider 
seat  spacing,  exceptional  visibility,  unusual 
headroom,  a  full  level  floor,  large,  easy  riding 
balloon  tires,  deep  entrance  and  exit  wells  and 
ample  width  entrance  and  exit  doors  for  easy 
loading  and  unloading. 

Contributing  to  safer  operation  are  excep- 
tional visibility  for  the  driver,  the  new  Gen- 
eral Motors  development  in  simplified  steer- 
ing which  eliminates  all  possibility  of  shimmy 
or  tramp  and  prevents  transmission  of  road 
shocks  or  vibration  to  the  steering  wheel  at 
any  speed.  The  combination  of  easy,  accurate 
steering  and  short  turning  radius  in  so  large  a 
,  vehicle  is  causing  universal  enthusiasm  among 
drivers.  The  larger  capacity  brakes  give  cooler, 
better  acting,  noiseless  braking  and  a  sure, 
quick  deceleration  with  lower  brake  pressure. 

The  use  of  cast  aluminum  alloy  wheel  centers  with 
ventilating  ribs  which  enclose  the  brake  drums  in- 
sures cooler  braking  surface  and  at  the  same  time 
permits  the  use  of  large  diameter  /"ao/'y  brake 
drums.  The  braking  system  naturally  includes  Yel- 
low's duplex  type  brake  mechanism  with  four 
groove-ventilated  4-inch  brake  blocks  on  aluminum 
shoes.  .  ' 

Thus,  by  combining  in  a  single  design,  extraordina- 
ry light  weight,  increased  carrying  capacity,  excep- 
tionally low  operating  costs,  higher  revenue  pos- 
sibilities and  greater  passenger  appeal.  Yellow  has 
once  again  made  an  important  contribution  to  the 
progress  of  the  industry. 


Engine 


BRIEF  SPECIFICATIONS 

Wheel  base 213  in. 

Length  over  all,  includins  bumpers 33  ft. 

Width  over  all,  including  tires 96  in. 

Head  room 78  in.  . 

Engine 1  50  h.p. 

Generator 12  V.  750  Watt 

Transmission 4  speed 

Brakes.... 4  wheel  air — 20  in.   gun  iron  drums — 4  in.  wide  shoes 

Brakes,  emergency 2  drums  on  drive  shafts 

Tires,  balloon,  front  and  rear 9.75 

Turning  radius 30  ft.  3  in. 

Total  weight,  including  gas,  oil,  water 1  5,500  lbs. 


THE  Trolley  Coach  has  the  same  basic  de- 
sign and  construction  as  the  Gas  Mechani- 
cal Coach.  Only  the  power  plants  and  re- 
lated equipment  are  different.  Otherwise  dimen- 
sions and  weights  are  identical  and  virtually  all 
mechanical  units  and  body  sections  are  inter- 


changeable. .  .  .  Conventional  engineering  prac- 
tices have  been  combined  with  advanced  methods 
of  either  assembly  or  design  to  provide  excep- 
tionally low  operating  and  maintenance  costs 
and  a  new  conception  of  performance  and  earn- 
ing power. 


rHE  Yellow  Type  44  Trolley  Coach  has 
the  same  distinctive  features  of  con- 
struction as  the  Type  40  Gas  Mechani- 
1  Coach — there  is  the  same  extensive  use  of 
uminum  alloys,  the  same  light  weight  and 
;rfect  balance  of  load,  the  rear  mounting  of 
lal  motors  and  drive  mechanism,  quickly  re- 
ovable  as  a  single  unit,  the  same  full  level 
)or,  the  new  type  of  easy  steering,  the  venti- 
ted  aluminum  alloy  wheel  centers,  the  greater 
ake  area  and  braking  power  with  20-inch 
ums. 

lese  features  have  been  combined  with  a 
dically  new  centralized  underbody  control 
stem  of  extreme  simplicity,  and  a  new  type 

light  weight  trolley  pole  construction  that 
igineers  have  been  striving  for  years  to  per- 
ct.  This  new  type  of  drawn  aluminum  trolley 
)le  construction  cuts  the  usual  pole  weight 

half,  reduces  wire  pressure  to  14  pounds, 
sures  less  wire  wear,  less  damage  to  over- 
bad, less  sparking,  permits  taking  crossovers 

higher  speeds,  with  less  risk  of  jumping. 

he  lighter,  more  balanced  weight  of  the 
)les  and  easier  action  on  the  wire  eliminates 
lof  noise,  allows  the  use  of  a  lighter  trolley 
ise  and  permits  the  retriever  to  operate  far 
ore  quickly,  thus  preventing  damage  to  over- 
;ad  and  reducing  rope  wear. 

11  the  electrical  control  equipment  is  com- 
ictly  assembled,  in  an  insulated  container, 
ider  the  center  of  the  body  where  it  is  easily 
cessible  and  fully  protected.  It  is  operated 
r  cable  or  rod  controls  from  the  driver's 
at.  The  lead-ins  from  the  roof  are  carried 
rough  one  of  the  stanchions  direct  to  the 
)ntroller  and  three-fourths  the  usual  trolley 
)ach  wiring  has  been  eliminated. 


Motors  and  electrical  equipment  as  speci- 
fied. General  dimensions,  construction, 
weight,  tire  sizes,  brakes  and  steering,  same 
as  in  gas  mechanical  coach  Type  40.  Detail 
specifications  on  request. 


A  3  h.p.  auxiliary  motor  drives  the  air  com- 
pressor, an  automotive  type  generator  and  the 
ventilating  blower  which  circulates  clean  cool 
air  through  the  control  boxes. 

Motors  are  independently  ventilated  by 
sirocco  fans  on  each  motor  shaft  with  air 
drawn  from  roof  intakes  past  motor  poles 
and  armatures.  This  thorough  ventilation  re- 
duces the  chemical  decomposition 
of  air  or  "ozonation,"  thus  protect- 
ing the  electrical  contact  surfaces 
and  insuring  dependable  operation. 

And  supplementing  these  major 
design  improvements  has  been  the 
rigid    scientific   elimination    of   all 


surplus  weight,  so  that  new  low  levels  of 
operating  costs  could  be  realized  and  new 
and  higher  standards  of  performance  achieved. 
The  marked  reduction  in  power  and  tire  mile- 
age costs,  the  great  improvement  in  accelera- 
tion and  deceleration  and  ease  of  handling, 
the  practical  provision  for  low  cost  main- 
tenance, are  all  advancements  which  the  in- 
dustry has  been  anxiously  de- 
manding. 

Yellow  Type  44  is  another  great 
tribute  to  modern  engineering — and 
an  entirely  new  conception  of  the  per- 
formance and  earning  possibilities 
of  the  trolley  coach. 


GENERAL    MOTORS    TRUCK    CO.,  Pontiac,   Michigan 

Subsidiary  of  Yellow  Truck  &  Coach  Mfg.   Co. 
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1 


Modem 

fare  collection 

is  automatic  J 


Passengers  enter  the  car  quickly, 


View  showing  Perey  Coinpassor 
installed  in  one  of  the  150  new 
coaches  purchased  by  the  Brook- 
lyn Bus  Corporation. 


An  1885  fare  collecting  device 
— considered  quite  satisfactory 
some  forty  years  ago — for  cars 
sixteen  feet  in  length. 


EREY  Coinpassors  are  modernizing  fare  collection  on  street 
cars  and  buses  in  all  parts  of  the  world.  They  make  fare 
collection  automatic. 
Congestion  on  platforms  is  avoided, 
without  confusion. 
Coinpassors  occupy  little  space,  leaving  ample  room  on  platform  for 
passengers.  Delays  in  closing  doors  and  getting  moving,  even  with 
crowds,  are  eliminated. 

With  Perey  Coinpassors,  one-man  operation  is  practical  on  any  size  and 
type  car.  Platform  men  remain  at  their  posts  without  the  responsibilities 
of  fare  collection.  Their  only  duty  as  far  as  fares  are  concerned  is  to 
make  change  and  issue  transfers. 

And  this  modern  fare  collector  is  safe.  Four  smooth  arms,  without 
angles  or  corners,  move  easily  as  passengers  walk  through. 
And  every  rider  pays  his  fare — no  one  can  evade  the  Coinpassor.  Every 
fare  is  registered  by  the  passenger  himself,  on  a  built-in,  tamper-proof 
recording  meter,  as  he  passes  through  the  turnstile.  Here  indeed  is 
protection  to  revenue. 

Let  us  tell  you  more  about  this  modern — automatic — method  of  fare 
collection. 


Percy  Turnstiles  also  include  the  Perey  Coinpassor — the  coin 
controlled  turnstile  for  collecting  fares  at  Subway,  Elevated 
Railway  and  Pre-paymcnt  stations,  Perey  Passimeters  for  use 
in  connection  with  Cashiers'  Booths,  Perey  Electric  Coin  Boxes 
and  the  new  Perey  Bus  Coinpassor.  See  them  at  our  Booth 
No.  C-319  at  A.E.R.A.  Exhibit,  Atlantic  City,  or  write  for 
full  details. 

PEREY   MANUFACTURING    CO.,  Inc. 

101  Park  Avenue,  New  York 
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Right  from  the  Trolley  or  Contact  Wire  overhead,  clear  through 
to  the  Power  Cables  underground — every  type  of  wire  and  cable 
used  by  electric  railways  is  included  in  the  Roebling  Line.  On 
the  one  hand  there  is  Roebling  Cable  for  pantographs — and  at 
the  other  extreme  there  are  Parkway  Cables.  A  glance  at  the 
list  to  the  right  will  give  you  a  fair  idea  of  the  diversity  of 
Roebling  Wires  and  Cables  for  electric  railway  use. 

We  would  welcome  an  opportunity  to  send  you  further  infor- 
mation and  to  quote  on  your  requirements.  The  nearest  office 
below  is  at  your  service. 

JOHN  A.  ROEBLINGS  SONS  COMPANY       .     TRENTON,  N.J. 

Atlanta  Boston  Chicago  Cleveland  Los  Angeles  New  York 

Philadelphia        Portland,  Ore.        San  Francisco       Seattle         Export  Dept.,  New  York,  N.Y. 


Railway  Signal  Wires  and  Cables  » 
Parkway  Cables  »  Power  Cables:  Paper, 
Cambric,  Rubber;  Braided  or  Leaded  * 
Car  Wire  »  Locomotive  Vi'ire  »  "Bronze 
Trolley  and  Contact  Wire  »  Copper 
Trolley  and  Contact  Wire  »  Copper 
Transmission  Strand  »  Guy  Wire  and 
Strand  »  Hond  Wires  »  Ground 
Wires  »  Welding  Cable;  Trailing  and 
Electrode  Holder  »  And  a  wide  variety 
of  other  Wires  and  Cables, 


ELECTRICAL     WIRES     AND     CABLES 
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Youngstown  standardizes  on 

TUCOLITH 

...  for  new  cars — modernized  cars — buses 

Municipal  Railway  modernizes  flooring  for 
safety  and  cleanliness 

Progress  in  achieving  greater  safety  to  riders  and  employees 
has  been  an  important  contribution  of  Youngstown  Munic- 
ipal Railway  to  the  Electric  Traction  Industry. 

Experiments  conducted  on  this  property  to  develop  proper 
floors  from  the  standpoints  of  attractiveness,  cleanliness, 
safety  and  low  maintenance  have  led  to  the  adoption  of 
TUCOLITH  as  the  standard  flooring  for  cars  and  buses. 

TUCO  PRODUCTS  CORP.,  30  Church  St.,  New  York 

Peoples  Gas  Bldg.,  122  S.  Michigan  Ave.,  Chicago 


TUCOLITH  features: 

1.  Long  life 

2.  Attractive    appear- 
ance 

3.  Non-slip  surface 

4.  Fireproof 

5.  Sound  deadence 

6.  Sanitary 
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See  Track  Cost  Reducing  Devices 

ATLANTIC  CITY—  SEPT.  26  TO  OCT.  2 
SPACES  D401-403-405 


FEATURES  OF  TRACK  CONSTRUCTION  YOU  WILL  SEE  DEMONSTRATED  AND 

DISPLAYED  IN  THIS  EXHIBIT 

3.   Section  of  Heavy  Duty  Track  that  cost  less  than 
$6  per  foot. 


1.  The  "Mortar  Flow"  Machine  working  on  freshly 
mixed  concrete. 


2.  The  New  Vibratory  Type  Screed  for  finishing 
concrete  paving  and  spreading  concrete  in  all 
types  of  construction^ — full  electric  operation — 
one  man. 


4.  The  D.S.R.  Track  Layer  and  the  Electric  Bolt 
Tightening  Machine  which  assist  in  making 
Twin  Tie  Track  the  most  economical  paved 
construction. 


THE    INTERNATIONAL 
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er^immm 


Bolt  Tlghtii 


New  Scrt't'd  shown  for  the  tirst  time. 


IT'S  your  big  chance  this  year  to  get  back 
some  business  that  seemed  gone  forever — 
the  business  that  was  lost  to  the  private 
automobile. 

Millions  of  people  now  can't  afford  to  drive 
automobiles  as  they  used  to.  They  are  riding 
street  cars  in  increasing  numbers.  Maybe  you 
can't  see  it  in  your  figures  because  unemploy- 
ment has  made  a  big  reduction  in  necessity 
riders. 

Nevertheless  these  new  customers  are  now  in 
your  salesroom.  You  have  a  chance  to  give 
them  a  sample — to  sell  them  permanently. 

But  their  standards  of  riding  comfort,  speed, 
quietness  and  rapid  pick-up  are  high. 

Only  the  best  equipment  and  rapid  schedule 
speeds  on  smooth,  quiet  track  will  make  them 
like  their  economical  street  car  ride  better  than 
the  nerve  cracking  job  of  bucking  the  traffic 
jam  with  an  automobile. 

Modernized  paved  track  can  be  built  cheaper 
now  than  ever. 

We  can  show  you  at  Atlantic  City  (or  in  your 
office)  actual  cases  of  heavy  duty,  city  track 
laid  this  year  for  less  than  $6.00  per  foot — 
track  that  is  good  for  20  to  30  years;  exhibited 
in  full  size  detailed  cross  section  in  Spaces 
D-401-403-405. 


Track  Layer 


STEEL  TIE  €O.€^/mam/0 
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Johns  -Manville 
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• .  •  reduced  77% 


Johns-Manville  can  help  you  attract  new 
patronage  and  added  revenue  by  quieting  your  cars 


PRACTICALLY  every  large  traction  company  in  the 
country  has  recognized  the  vital  need  for  the 
elimination  of  nerve-racking  noise  so  disturbing  to 
passengers.  These  traction  companies  have  realized, 
without  exception,  that  quiet  and  well-insulated  cars 
are  a  most  aggressive  step  toward  meeting  their 
competitive  conditions. 

One  of  the  most  important  companies  in  the  East 


has  learned  by  actual  tests,  that  cars  acoustically 
treated  and  insulated  according  to  the  specifications 
of  Johns-Manville  engineers  are  67%  to  77%  less  noisy 
than  uninsulated  cars  put  into  service  at  the  same  time. 
In  addition  these  cars  were  cooler  in  summer  and 
warmer  in  winter.  Acquaint  yourself  with  the  details 
of  this  significant  development — address  Johns- 
Manville,  292^  Madison  Avenue,  New  York  City. 


Service  to  Transportation 
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Next  Month! 

The  CONVENTION 


▼Till  bring  you  a  full  and 
accurate  account  of  all  the  important  hap- 
penings at  Atlantic  City  during  this  busy 
week  of  the  Golden  Jubilee. 

■  The  big  exhibit  will  be  illustrated  and 
described.  The  50th  Annual  Convention 
will  be  recorded.  Outstanding  features  and 
discussions  of  this  most  important  of  all 
gatherings  of  community  transport  interests 
will  be  authoritatively  set  forth. 


ELECTRIC  RAILWAY  JOURNAL,  McGRAW-HILL  BUILDING, 
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REPORT  NUMRER 

ilot  for  a  long  time  will  there 
again  be  available  such  a  comprehensive  report 
issue,  covering  as  it  will  concurrent  meetings  of 
both  A.E.R.A.  and  N.A.M.B.O.  and  the  great  ex- 
hibit in  Convention  Hall. 

■  Requests  for  additional  copies  of  the  Convention 
Report  Number  should  be  made  as  early  as  possible. 

"  The  issue  will  be  mailed  to  subscribers  October 
10.     Advertising  forms  will  close  October  2. 


TO  ADVERTISERS:  interest 
in  this  particular  Convention  Report  Number 
will  extend  beyond  usual  limits.  Its  reference 
value  will  insure  its  retention  and  use  over  a 
longer  period  of  time. 


TENTH  AVENUE  AT  36th  STREET,  NEW  YORK 
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for  curtains  and 
upholstery  .  .  . 
PANTASOTE 


^    G    A    S    O    T    E 

for  panel  hoard 

and  roofing  .  .  . 


!^mee  1897  there  has  been 
no  substitute  for 

PANTASOTE 


Five — ten — fifteen  years ! 

Continuous  use  of  any  product  over  such  a 
period  of  time  is  a  reasonable  assurance  of 
satisfactory  service. 

Extend  this  time  to  34  years — when 
PANTASOTE  was  first  offered — consider  the 
rough  treatment  received  at  the  hands  and  feet 
of  car  crowds — the  scorching  heat  of  many 
summers — the  mud  and  slush  of  stormy  win- 
ters ....  and  a  picture  of  almost  unbeliev- 
able durability  is  apparent. 

Small  wonder  that  the  acceptance  of 
PANTASOTE  is  so  universally  wide — that 
the  operating  companies  which  carry  the 
heaviest  traffic  should  long  ago  have  proved 
the  sound  economy  of  standardizing  on 
PANTASOTE  PRODUCTS  for  car  seats,  cur- 
tains, headlining,  etc.,  for  their  cars  and  buses. 
These  operators  buy  on  ultimate  cost  and  many 
of  them  have  yet  to  find  out  what  this  is — they 
are  fully  aware  that  PANTASOTE  has  long 
since  paid  for  itself. 


PANTASOTE  has  proved  itself  economical  in 
maintenance.  It  is  easily  cleaned,  impervious 
to  sunlight  or  water.  It  will  not  harden,  crack 
or  peel.   It  is  non-inflammable. 

Then,  too,  AGASOTE — for  years  the  choice  of 
electric  railway  companies  as  the  durable,  eco- 
nomical material  for  car  roofs,  panelling,  etc. 

AGASOTE  offers  every  desirable  quality  of 
wood  or  steel  with  none  of  the  disadvantages. 
It  cannot  split,  warp  or  peel.  It  is  unaffected 
by  heat,  cold  or  frost.  It  is  permanently 
waterproof.  It  is  sound  absorbing  and  an 
insulator.  AGASOTE  is  available  in  standard 
dimension  sheets  or  is  cut  and  shaped  to  your 
exact  specifications. 

34  years  and  no  substitute  of  equal  quality  and 
cost  for  PANTASOTE  PRODUCTS— a  fact 
which  can  spell  economy  for  you,  too,  when 
you  standardize  on  PANTASOTE  and 
AGASOTE  for  your  cars  and  buses. 


THE  PANTASOTE  COMPANY,  INC.,  250  Park  Avenue,   New  York 
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"ALUM 


ALCOA 


^. 


liiuunklaiiuL! 


£\ 


Power  savings  alone 
will  absorb  the  extra 
cost  in  33  months 


"  ALUMINIZED,"  the  average  double  truck  city  car  can  weigh 
25,000  lbs.  instead  of  the  usual  36,470  lbs.  "Alumini^ed"  cars 
have  equal  strength  and  are  over  5 1/2  tons  lighter.  6,600  lbs.  of 
the  light  strong  alloys  of  Alcoa  Aluminum  displace  18,400  lbs. 
of  steel.  Result,  the  "aluminized"  car,  lifting  229,400  ton-miles 
a  year  off  your  tracks,  cuts  power  costs,  wear  and  tear  on 
motors,  brakes,  etc. 

The  additional  cost  of  "aluminizing"  double  truck  city  cars  is 
absorbed  in  33  months  by  savings  in  power  costs  alone.  Based  on 
a  cost  of  .138  cents  per  1,000  lbs.  of  car  per  mile,  it  costs  5.03 
cents  to  move  the  old  fashioned  (36,470  lbs.)  car  i  mile.  The 
"aluminized"  car  weighing  only  25,000  lbs.  costs  3.45  cents  per 
mile.  Operating  the  usual  40,000  miles  per  year  of  double  truck 
city  car  work,  this  power  saving  of  1.58  cents  per  mile  by  the 
"aluminized"  car  results  in  a  power  saving  of  $632  per  year. 

When  you  "aluminize"  you  can  use  the  light  strong  alloys  of 
Alcoa  Aluminum  for  under  frame,  including  body  bolsters,  side 
sills,  cross  members  and  apparatus  supports.  Use  it  too  for  all 
metal  work  in  the  body,  including  side  plates,  end  plates,  roofs 
and  finish  inside  and  outside.  It  can  also  be  used  for  numerous 
truck,  motor,  and  apparatus  parts. 

Standard  structural  shapes  of  the  strong  alloys  of  Alcoa  Alumi' 
num  from  which  street  cars  and  railway  coaches  are  made  are 
carried  in  stock.  Plates,  rivets,  bolts  and  screws  are  also  available. 
The  engineering  handbook,  "Structural  Aluminum,"  is  avail' 
able  at  $  1 .00  a  copy .  Address  ALUMINUM  COMPANY  of  AMERICA; 

246}  Oliver  Building,  PITTSBURGH.  PENNSYLVANIA. 


ALCOA   ALUMINUM 


50 


ELECTRIC  RAILWAY  JOURNAL 


September  15,1931 


ANOTHER  LARGE  HIGHWAY  BRIDGE 
over  the 

OHIO    RIVER 

(Illustrated  Below) 

was  opened  to  traffic  the  latter  part 
of  1929.  This  bridge  for  the  Louis- 
ville Bridge  Commission,  is  3740' 
long,  connecting  Louisville,  Ky.,  and 
Jeffersonville,  Indiana.  The  fabri- 
cated structural  steel  in  the  super- 
structure was  furnished  and  erected 
by 


AMERICAN  BRIDGE  COMPANY 


Subsidiary  of 
United  States  Steel  Corporation 

General  Offices 
71  Broadway     -:-     NewYork,  N.  Y. 


\ 


r 


«■  I    RALPH  MODJESKI        FRANK  M.  MASTERS 

I  Engineers 

This  structure  consists  of  two  cantilever  structures, — each  made  up  of  one 
anchor  arm  362  feet,  one  anchor  arm  500  feet,  two  cantilever  arms  each  224 
feet,  and  one  suspension  span  373  feet, — and  one  simple  span  373  feet, 
similar  to  suspension  span ;  one  roadway  and  two  sidewalks. 

We  manufacture  STEEL  STRUCTURES  of  all  classes,  particularly 

BRIDGES  and   BUILDINGS 

CONTRACTING  OFFICES: 

NEW  YORK  BOSTON  BALTIMORE  PHILADELPHIA  PITTSBURGH  CLEVELAND  CINCINNATI 
DETROIT  CHICAGO  ST.  LOUIS  DULUTH  MINNEAPOLIS       SALT   LAKE   CITY       DENVER 


Pacific  Coast  Distributor: 

Columbia  Steel  Company 

San  Francisco,  Calif.      Los  Angeles,  Calif.      Portland,  Ore. 

Seattle,  Wash.  Honolulu,  T.  H. 


Export  Distributor: 

United  States  Steel  Products  Company 
30  Church  Street 
New  York,  N.  Y. 
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Thirty-five  new  light-weight  cars  of  Indiana  Service 
Corporation — equipped  with   Commonwealth   Trucks 


These  trucks  are  built  to  slash  main- 
tenance costs  and  speed  up  operation. 

This  is  accomplished: 

By  the  use  of  a  strong,  light-weight  steel 
frame  cast  into  a  single  compact,  power- 
ful unit  (including  pedestals  and  end 
transoms) . 

By  proper  equalization  and  swing  motion.  By  re- 
ducing the  weight  to  an  absolute  minimum  while 
increasing  the  strength. 


m 


miles  an  hour 


Eighty  miles  an  hour  may  not  be  on  your 
schedules,  but  these  trucks  are  designed 
for  fast  rail  transportation. 

The  selection  of  Commonwealth  Trucks 
for  these  light-weight  high-speed  interurbans— is  a 
real  indication  of  the  many  advantages  obtainable  by 
the  use  of  this  construction. 


ominonwealth 

Trucks 


Swing 
Motion 
Type 


GENERAL     STEEL     CASTINGS     CORP. 


GRAISITE  CITY,  ILLINOIS 


EDDYSTOISE,  PENNSYLVANIA 
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MUST  BE  SERVED 


The  Dayton  Tie  came  Into  being  Just  as  naturally  as  the  butter- 
fly from  the  cocoon.  It  is  a  direct  outgrowth  of  a  natural 
sequence  of  developments  in  the  evolution  of  the  street-car 
and  the  rail  structure.  In  this  tie,  resiliency — smooth  riding — 
which  has  made  the  wood  tie  an  accepted  standard  for  years 
— is  retained  in  its  full  capacity,  but  to  it  has  been  added  the 
advantages  of  steel  reinforcement  demanded  by  the 
problem  of  the  paved  street.  Thus  in  one  tie — progress  finds 
its  fullest  development — a  tie  that  meets  every  demand  of 
today  and  meets  it  more  economically. 

We  take  pride  in  the  privilege  of  having  shared  so  largely  in 
this  service  to  progress. 


The  Dayton  Tie — combining  the  ad- 
vantages of  resiliency  in  the  block, 
reinforcement  in  the  concrete — 
permanent  protection  to  the 
pavement — virtual  elimination  of 
maintenance — low  installation  cost. 
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■  ■me    FINES!     POLE- 

•    •    IN    50    YEARS    OF    AERA    HISTORY 


In  Topeka,  Kas.,  Union  Metal  Poles  support  trolley  span  wires,  street  lights  and  traffic  signals.  Note  absence  of  guy  wires 


BACK  In  the  horse-car  days  there  was  no  need  for 
poles  for  trolley-span  wire  support.  With  the  advent 
of  electric  cars  poles  became  a  necessity.  Those  used  in 
the  early  days  were  crude  compared  with  the  Union  Metal 
Fluted  Poles  of  today.  Sturdy,  graceful,  dignified,  these 
poles  do  their  work  efficiently  and  at  the  same  time 
beautify  the  streets. 

When  the  A.  E.  R.  A.  celebrates  its  centennial  in  I98I 
Union  Metal  Poles  now  in  service  will  still  line  the  curbs 
of  American  cities. 


Fluted  Poles  have  been  termed  the  ideal  for  street  rail- 
way service.  They  are  rugged,  long-lived;  their  flexibil- 
ity enables  them  to  carry  abnormal  wind  or  ice  loads 
without  taking  a  permanent  set;  they  are  simple  to  install 
and  maintain;  moreover,  their  appearance,  for  superior 
to  any  other  pole,  helps  build  good  will  for  the  owners. 

Progressive  street  railway  companies  in  dozens  of  our 
largest  cities  are  using  Union  Metal  Poles.  They  realize 
that  in  the  50  years  of  A.  E.  R.  A.  history  no  finer  pole 
has  been  built. 


THE    UNION    METAL    MANUFACTURING    CO.,   General    Offices   and    Factory:    CANTON,  OHIO 

Sales  Offices:  New  York,  Chicago,  Boston,  Los  Angeles,  Atlanta,      #      Distributors:  Groybor  Electric  Company,  Inc.;  General  Electric  Merchan- 
Dallos,  Son  Francisco  dise  Distributors.  Offices  in  all  principal  cities. 

Abroad:  The  Conodion  General  Electric  Co.,  The  International  General  Electric  Co.,  Inc. 


UNION  METAL 

DISTRIBUTION    POLES 


I 


o 


AA     O      D     E-     L  %    O" 


38-40  PASS  E-NGE-P>. 


s 
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As  New  York  Goes-- 
So  Goes  The  Nation 

IN  1927  WE  stated  in  our  Sales  efforts  that  we  believed 
that  motor  coaches  with  motors  out  in  front  of  the  driver 
would  become  obsolete. 

WE  ALSO  declared  motor  coaches  must  be  standardized 
in  design — eliminating  successive  new  models  the  causes 
of  excessive  depreciation. 

NEW  YORK— through  great  B.  M.  T.  Corp.— has  pur- 
chased 150  Twin  Coaches — and  New  York  always  buys, 
in  wearing  apparel,  motor  cars,  architecture  or  what  not, 
only  that  which  is  most  modern  and  the  last  word ! 

WE  ASK  YOU  for  a  fair  answer!  Has  not  Frank  R. 
Fageol's  foresight  and  ability  again  been  indisputably 
proven? 

TRANSPORTATION  economics  are  the  corner  stones 
of  his  bustling  factory  at  Kent,  conceded  everywhere  to 
be  about  the  busiest  plant  folks  run  across  these  days. 


■I 


As  Frank  Fageol  Leads -^ 
So  Follows  An  Industry 

X  Q  2  7  TWINS— Approved  As  A  Real  Advance 


1  Q  2  O         "      — Recognized  As  A  New  Stan 


1930 
I93I 


dard 


I    U    /  U  "      — Shattering  Old  Depreciation  Beliefs 


"      — Unchanged  In  Basic  Design 


"      — The  Most  Imitated  Coaches  In  America 


*  Present  Life  Will  At  Least  Be  Doubled 

*  Older  Units  Are  Hard  To  Tell  From  The  New 

if  All  Improvements  Designed  For  Application  To  Units  In  Service 


PRINTED    IN    U.    S.    *. 


MODELS         20&30 


20-27       PASSENGER 
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Wlien  it  came  to  the  selection  of  seats  for  the  extremely 
severe  service  of  the  Brooklyn  Bus  Corporation  in 
Greater  New  York — ^Art  Rattan  seats  were  picked  for 
the  150  Twin  Coaches  ordered  by  B.M.T. 

Again  Art  Rattan  seats  are  the  first  choice  for  Buses 
which  will  be  subjected  to  heavy  traffic  and  hard  wear. 
And  Again  Art  Rattan  low  maintenance  costs  are 
responsible  for  their  selection  on  a  tough  assignment. 

Whether  you  order  10  or  100  Buses  you  can  rely  on 
lower  maintenance  costs  and  continued  rider  patron- 
age with  Art  Rattan  Seats.  Art  Rattan  not  only  builds 
durable,  comfortable  seats  but  originates  designs 
which  later  have  a  habit  of  becoming  extremely 
popular. 

Why  not  give  your  Buses  the  added  advantages  that  Art 
Rattan  Seats  offer — in  comfort,  in  durability,  in  low  upkeep. 

ART  RATTAN  WORKS,  Inc 

CLEVELAND,  OHIO  OAKLAND,   CALIFORNU. 

BUILDERS    OF    DE    LUXE    BUS    AND     STREET    CAR    SEATS 


This  Time  for 

Brooklyn  Bus 
Corporation's 

Severe  Service  in 

Greater 

NEW    YORK 
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B.M.T. 
& 
BROOKLYN   BITS 
CORPORATION 


|^^j3l 


I 


One  of  the  100  luxurious  new  Twin  Coaches  re- 
cently added  to  the  large  fleet  of  the  Brooklyn 
Bus  Corporation,  ivhich  will  be  Socony  lubricated 


SOCONY 


"IVTEW  YORK'S  two  great  transit  systems,  comprising  subway,  elevated, 
J_  ^  surface  car  and  bus  lines  . . .  the  B,  M.T.  and  the  I.  R.T. . . .  carry 
approximately  75  per  cent  of  the  total  traffic  of  Greater  New  York.  With 
more  than  six  million  people  dependent  upon  these  two  systems  daily, 
schedules  must  be  maintained.  The  slightest  delay  is  serious. 

For  years  Socony  products  and  Socony  engineers  have  helped  these  two 
great  systems  keep  up  schedules  and  hammer  down  maintenance  costs  by 
keeping  rolling  stock  out  of  the  repair  shop.  Socony  is  proud  that  for  so 
vital  a  factor  in  efficient  operation  as  lubrication,  Socony  lubricants  were 
chosen  to  lubricate  the  rolling  stock  and  power  plants  of  the  two  systems. 


SOCONY  Motor  Oils  and  Gasoline 


STANDARD         OIL         COMPANY  OF         NEW        YORK 
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Interborough  Rapid  Transit 


serves  Neiv  York's  great  transportation  systems 

Socony  service  is  more  than  the  delivery  of  an  outstanding  product.  It 
begins  long  before  the  first  order  is  received,  and  does  not  end  with  de- 
livery. Socony  lubrication  engineers  are  at  your  service  at  any  time. 
They  will  study  your  lubrication  problems  with  reference  to  the  special 
conditions  surrounding  them.  They  will  give  you  a  comprehensive  report 
and  recommendations  as  to  the  type  of  lubricants  which  will  give  the 
maximum  efficiency.  The  B.  M.T.  and  I.  R.T.  systems  are  only  two  of 
many  examples ..  .Why  not  let  one  of  our  engineers  make  a  survey  of 
your  requirements?  A  Socony  Lubrication  Survey  costs  you  nothing  and 
may  save  you  thousands. 

SOCONY  Industrial  Lubricants . . . 


STANDARD         OIL         COMPANY         OF         NEW        YORK 
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MEETS    RIGID    REQUIREMEHTS 

OF  GREATER  NE^  YORK 

TRANSPORTATION 


It  is  significant  that  Oetau  should 
unanimous  selection  for  service  as 
as  that  accorded  Twin  Coach  Buses 
Brooklyn  district  of  Greater 
New  York. 

Qetan— a  quality  leather, 
strong  and  durable  is  essen- 
tial to  the  tough  service  and 
abuse  the  seats  will  receive 
on  these  Brooklyn  Bus  Corp. 
lines. 


be  the  Qetan  offers  real  rider  appeal,  and  most 
severe  important  in  this  case,  freedom  from  con- 
in  the         stant,  costly  maintenance  and  longer  life 

under  rough  use. 

If  you  are  interested  in  qual- 
ity leathers— designed  to  meet 
your  particular  conditions- 
investigate  Qetan. 

See  Our  Exhibit — AERA  Con- 
vention, Sept.  26  to  Oct.  2 
Space  E.  609 


CLEVELAND  TANNING  COMPANY 


Denison  Ave.  &  Jennings  Road,  Cleveland,  Ohio 
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Times  have  changed.  The  brake  shoe 
needed  to  stop  this  car  would  not  do  in 
today's  service. 


X  oDAY  s  service  is 
composed  of  fast  starts  and  quick 
stops.  A  greater  demand  is  made  on 
the  braking  equipment  and  a  better 
brake  shoe  is  needed.  Diamond-S  brake 
shoes  answer  the  need  of  modern  con- 
ditions. They  embody  the  results  of 
years  of  experiments  and  experience. 
For  the  best  and  most  economical 
results,    use    Diamond-S    brake    shoes. 


THE    AMERICAN    BRAKE    SHOE 
AND    FOUNDRY    COMPANY 

230    PARK    AVE..    NEW    YORK 
332    SO.    MICHIGAN    AVE.,    CHICAGO 
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TRACK  AND  SIGNAL  MATERIALS 

Crossings;  Frogs;  Switches;  Gauge  Rods;  Reflex  Signs;  Flashing  Light  Signals; 
Track  Instruments;  Relays;  Castings;  and  other  Accessories 

We  offer  you  materials  of  the  highest  quality 
for  your  signal  installations.  Long  years  of 
service  have  proven  the  efficiency,  durability 
and  quality  of  our  products.  Now  used  on 
many  of  the  largest  railroads  in  this  and  for- 
eign countries. 


Two  Directional  Fustido  Rail  Contactors  Used  as  Combination  Cut-Outs  and 
Starters.     Also  Shows  Parkway  Oudets. 


C-1  Flashing  Relay 


Reflector  Sign 


Flashing  Lights  With 
Battery  Case 


Reflector  Switch  Lamp 


Further  information  will  be  furnished  on  request. 


Louisville  Frog,  Switch  &  Signal  Co.,  Louisville,  Ky. 


September  15, 1931 


ELECTRIC  RAILWAY  JOURNAL 


65 


mi  lEMKii  lAPEREB 

Rail  Joint  Shim 


inr 


The  Remedy  for  Low  Joints  caused  by  wear 


j^*    ■■  •' 


The  above  shows  Joint  Shim  in  position 
with   angle   bar   removed. 


The  above  shows  Joint  Shim  in  position 
between  Bar  and  Ball  of  Rail. 


Other  True  Temper  Products 
for  Electric  Railway  Use: 


Safety  Rail  Forks 
Railroad  Scuffle  Hoes 
Ice  Chisels 


Road,  Gravel  and 
Qeaning  Rakes 
Sidewalk  Cleaners 


Send  for  a  free  copy  of  our  Catalog  RADl,  which  de- 
scribes these  and  other  True  Temper  Products  for 
Electric  Railway  use. 


THE  AMERICAN  FORK  &  HOE  COMPANY 

General  Offices:  CLEVELAND,  OHIO;  Factory:  NORTH  GIRARD,  PA. 

District  Ofllces 
253  Broadwajr,  New  York,  N.  Y.  Dally  News  Plaza,  ChlcaKO,  111. 

Representatives  at 

Boston,  Denver,  Detroit.  Loaisville,  Minneapolis,  St.  Louis  and  San  Francisco 

Foreign  Representatives 

Wonham,  Inc.,  44  Wtalteliall  St.,  New  Yorlc,  N.  Y.,  and 

68-72  Windsor  Honse,  Victoria  St..  London,  S.W.-l. 
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TIGER^WELD 

PO^ER 
BONDS 


THIS  latest  and  most  significant  advance  in  power  bond  design 
assures  welding  simplicity  and  economy  never  before  real- 
ized—  as  well  as  higher  resistance  to  vibratory  stresses.  By 
newly  developed  manufacturing  methods,  the  wires  are  in- 
timately flash  butt-welded  to  solid  soft  steel  terminals,  making 
it  easy  for  any  welder  to  give  you  better  installations  at  lower 
cost.  Five  types  —  adaptable  to  flame  or  arc  welding  —  each 
bond  stretch- tested  to  insure  positive  unity.  Full  particulars 
and  samples  on  request.    Address  the  nearest  office. 


A  TRIUMPH     IN     PERFORMANCE    AND    ECONOMY 


TYPE  B  F  2 
(Straight  terminal  bond  for  rail  head) 


TYPE  B  F  3 
(Always  with  hook  for  rail  base) 


AMERICAN  STEEL  &  WIRE  COMPANY 


S08  South  La  Salle  Sireci,  Chicago         subsidiary  of  united  Instates  stzelcorpoiiation  And  All  Principal  Cities 

Pacific  Coast  Distributors:  Columbl*  Sl«<l  Company.  Run  Biiildins,  S<n  Fnnelico  Export  Distributors:  United  Stotn  Sled  Produeti  Commny,  Ntw  York 
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Above — Portable  Casan  in  use  testing  trans-continental  motor  bus. 
Left — Permanent  installation  for  garage  or  super  service  station. 


Ask  about  CASAM  at  the  convention 


Casam  is  a  machine — and  a  service. 

...  A  macliine  developed  by  Cities  Service 
for  the  simple  and  accurate  analysis  of  ex- 
haust gases  of  internal   combustion  engines. 

...  A  service  offered  to  fleet  owners  by  the 
oil  marketing  companies  of  the  Cities  Service 
organization. 

The  combination  is  Casam — a  manifestation 
of  engineering  skill  as  applied  to  the  petroleum 
industry  by  Cities  Service. 


The  aim  of  Casam  is  complete  combustion 
of  fuel.  Casam  will  lower  your  oil  and  gasolene 
consumption — will  help  eliminate  gasolene 
odors — will  cut  maintenance  costs  and  will  tend 
to  lengthen  bus  life. 

Be  sure  to  see  Casam  when  you're  at  the 
convention — or  write  to  us  if  you're  not  there. 


CITIES    SERVICE    COMPANY 

60  Wall  Street         •..•..  New  York 


Cities  Service— Casam— Cities  Service— Casam —cities  Service— Casam— Citi 
am— Cities  Service— Casam— Cities  Service— Casam— Cities  Service— Casam 
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Wnen  you  need 

STEEL 


INSEPARABLY  linked  with  the  develop- 
ment of  Steel  is  the  name  "Carnegie." 
For  nearly  three-quarters  of  a  century, 
Carnegie  Steel  Company  has  engaged  in 
the  manufacture  of  Steel — experimenting, 
learning,  serving.  The  knowledge  accumu- 
lated during  this  time,  and  the  mechanical, 
metallurgical  and  engineering  resources 
of  this  company  are  yours  to  summon. 
A  dependable  source  of  supply  plays  no 
small  part  in  the  success  of  a  product  or 
of  an  enterprise. 

^Vrought  Steel  ^"heels 

Forged  Steel  Axles 

Standard  Rails     .     Steel  Cross  Ties 

Plates    .    Floor  Plate 

C  B  Sections    .    Structural  Mill  Products 

Bar  Mill  Products 

Stainless  and  Heat  Resisting  Steels 


CARNEGIE  STEEL  COMPANY  •  PITTSBURGH 

Subsidiary  of  United  States  Steel  Corporation 


CA.P.N 
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Tiivo  Great  Advances  in 
Car  Heating  Eqnipment 


TERMINAL  EXTENSIOMSi         OEADAIR  SPACE 
^JUNCTION  BOX 
RADIATOC 


CABLE 
CONNECTORS 

AIR  SPACE  • 


TERMINAL 
INSULATORS 


MOUNTING, 
FLANGE 


''UTILITY" 

Reflector 

TYPE 

Car  Heater 

WITH 

Ciiromalox 
Enclosed  Units 

Gives  Full  Use  of  Electrical  Energy  Input. 

Directs  Maximum  Amount  of  Heat  to  Lower 
Part  of  Car. 

Heats  the  Feet  and  Not  the  Seat. 

The  Greatest  Improvement  Ever  Made  in  Elec- 
trical Car  Heaters. 

^^UTILITY-ARCOSTAT" 

Temperature  Control 

Regulates    Within    One   Degree 

Fahrenheit  of  Any  Predetermined 

Temperature. 

Permanent  Operating  Point. 

Highly  Sensitive. 

In  Actual  Service,  Through   Two 

Heating  Seasons,  of  I  1  97  Arcostats 

Tested  and  Examined,  Only  One 

Out   of    the    Entire    Lot   Failed    to 

Function  1 00  Per  Cent. 

Write  at  once  for  full  information 

See  Our  Exhibit,  Space  E-562,  American  Electric  Railway 
Convention,  Atlantic  City,  N.  J.,  September  26-October  2. 

Railiivay  Utility  Co. 

Makers  of  Heating  and  Ventilating  Equipment  for  Electric 
and  Steam  Railway  Cars,  Trackless  Trolleys  and  Buses 

2241  Indiana  Avenue  Chicago,  Illinois 
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For  More  Than  53  Years 


Okonite  was  one  of  the  companies 
that  was  present  at  the  birth  of 
A.E.R.A.  fifty  years  ago  and  has 


faithfully  served  the  industry  ever 
since.  Drop  in  at  Booth  598  where 
a  hearty  welcome  awaits  you. 


v^Of//x 


THE  OKONITE  COMPANY 

Founded   1878 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 
Factories :  Passaic,  N.  J.  Paterson,  N.  J. 

SALES  OFFICES:  NEW  YORK  CHICAGO  PHILADELPHIA  FITTSBCIMiH 

ST.  LOUIS  ATLANTA  SAX  FRANCISCO  LOS  ANGELES  DALLAS  SEATTLE 

Novelty  Electric  Co.,   Philadelphia,   Pa.  F.  D.  Lawrence  Electric   Co.,   Cincinnati,   O. 

Canadian    RepreHentatives:    Enslneerin?    Miiterialg,    Limited,    Montreal 

Cuban  Representatives:  Tictor  G.  Mendoza  Co.,  Havana 
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H  ASKELITE  and  PLYMETL 

Be^an  a  New  Era  in  Body  Design 


PiIyWooD 


Because  of  light  weight  and  great  structural  strength 
Haskelite  and  Plymell  opened  up  new  possibilities 
to  engineers  in  bus  and  car  design. 

With  Haskelite  and  Plymetl  For  roof  and  body 
panels,  larger  cars,  trolley  coaches,  and  motor  buses 
were  successfully  produced. 

The   light   weight  of   Haskelite  and   Plymetl    helps 
speed  up  service  and  cuts  operating  costs. 

The  enormous  strength  of  Haskelite  and  Plymetl  means  maximum  safety  from 
impact. 

The  flexibility  of  Haskelite  and  Plymetl  permits  attractive  designs,  and  their 
inherent  quality  means  longer  body  life. 

Specify  Haskelite  and  Plymetl.  Our  engineers  will  gladly  cooperate  with  you. 
SPACE  C.349  AT  THE  CONVENTION 


mten.  U^slramportaiwn 
i^j  HASKELITE 
and  PLYMETL 


HASKELITE  MANUFACTURING  CORPORATION 

120  South  La  Salle  Street  Chicaso,  Illinois 

In  Canada: 
Bnllwajr  &  Power  Engineering  Corp.,  Ltd. 


72 


ELECTRIC  RAILWAY  JOURNAL 


September  15, 1931 


SELF  ALU3NING  BAll  BEARINS 


t 
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DEEP  GROOVE  UUtlARING 


k 


7; 


DOUBU  NOW  DEEP  GROOVE 
BALL  BEARING 


CTLINDRICAl  ROlllR  BEARING 


SPHERICAL  ROIUR  BURING 


tf7 


ALIGNING  THRUST  BEARING 


GENERAL  ELECTRIC  COMPANY 


Another  prominent  user  of  SKP* 
Bearings  in  the  Electrical  Industry 


60  G.  E.  450  H.  P.  TWIIV-MOTORS 
RELY  O^  SKF"  BEARINGS 


240  SCSfF  BEARINGS  are 
on  the  motors  of  ten  new 
electric  locomotives  for  the 
New  York,  New  Haven  and 
Hartford  R.  R.,  built  by  the 
General  Electric  Co.  Six 
twin-armature  450  H.  P. 
motors  on  each  locomotive 
are  assured  of  the  utmost 
dependability  through 
SGSEF"  Performance.  SCSEF 
Bearings  are  on  the  pinion 
and  commutator   ends   of 


each  armature. 

Rigid  requirements  of  ex- 
acting schedules,  elimina- 
tion of  delays  and  low  cost 
operation  are  materially 
aided  by  SiCSIF  Bearings. 
Sealed  housings  retain 
lubricant,  stop  leakage  on 
windings  and  reduce  main- 
tenance. All  these  factors 
assure  maximum  perform- 
ance and  zealously  guard 
initial  motor  efficiency. 


SKF-  INDUSTRIES,  INC.,  40  East   34th  Street,  New  York,  N.  Y. 


SKF" 


2751 
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I  Performance 


Features  of 
New  5- A  ENGINE 


Overhead  Valves 

4 ^ "  bore,  5H"  stroke.  Piston  dis- 
placement 580  cubic  inches. 

18%  increase  in  torque. 

Counterweighted  7  bearing 
crankshaft,  alloy  steel  heat 
treated  with  cast  iron  crank- 
case  of  exceptional  rigidity. 

100%  oil  filtering  system. 

Dual  ignition,  electrically  syn- 
chronized with  all  ignition 
wires  running  from  a  single 
distributor  head. 

Special  designed  cylinder  head 
with  inserted  exhaust  valve 
seats. 

Provision  is  made  for  tachom- 
eter drive. 

Quick  accessibility  to  all  major 
-    parts. 


"ITS  7HITE  Coaches  have  become  the  first  choice  of  the  country's 
*  '  leading  operators  because  they  unfailingly  deliver  more 
performance  with  greater  economy. 

More  performance  in  the  form  of  higher  operating  efficiency, 
faster  schedules  and  increased  flexibility  for  city  traffic  or 
higher  average  speeds  for  inter-city  service. 

Greater  economy  in  the  form  of  lowest  cost  per  coach  mile. 

For  special  types  of  service  requiring  increased  power  for 
higher  average  speeds  and  greater  acceleration,  White  has  de- 
veloped the  new  5-A  Engine  for  Models  54  and  54-A. 

Following  the  highly  successful  series  of  White  engines  the 
new  5-A  Engine  is  a  big  step  forward  —  an  important  contribu- 
tion to  increased  operating  performance. 

The  complete  line  of  six  cylinder  White  Coaches  ranges  from 
16  to  41  passengers,  offering  a  proper  unit  for  every  type  of  oper- 
ation. The  ability  to  maintain  on-time  schediUes  plus  greater 
riding  comfort  assures  greater  passenger  revenue  and  more 
profits  for  the  operator.  The  White  Company,  Cleveland. 


lllMtf 


COACHES 


See    the    White    Coach    and    Truck    Exhibit    in    Space  G-311    A.    E.    R.    A.    Convention 
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Many  electric  railway  companies  are  operating  Timken  Bearing  Equipped  cars 
for  faster  acceleration,  higher  speeds,  smoother  running  and  greater  riding 
comfort.  They  have  found  this  a  sure  way  to  hold  and  increase  patronage, 
and  to  reduce  operating  and  maintenance  costs  at  the  same  time.  You  need 
Timken  Bearing  Equipped  cars  on  your  lines  to  meet  modern  conditions. 

THE  TIMKEN  ROLLER  BEARING  COMPANY,  CANTON,  OHIO 


imj^^.iiiiAiiini?3 


ow 

the  Fargo  Coach  line  is 
exceptionally  complete! 


with  the 
introduction  of 


The  new  29- passenger  Parlor  Coach  with 
reclining  seats  and  all-metal  body— weigh- 
ing complete  less  than  13,000  pounds 
•  •  .  And  the  33-passenger  circulating-load 
type  Street  Car  of  like  construction  .  .  . 
Both  many  thousands  of  pounds  lighter 
than  vehicles  of  comparable  capacity,  and 
setting  startling  standards  of  performance. 
Replace  dead-w^eight  ^th  paying  passen- 
gers and  benefit  doubly— through  lowered 
operating  expense  and  added  revenue 
from  the  additional    passengers   carried. 


Parlor  Coach,  with  reclining  seats,  has  a 
capacity  of  29  passengers — 35  with  auxiliary 
aisle  seats;  with  non-reclining  seats,  a  capac- 
ity of  33  —  with  auxiliary  seats  40.  Overall 
length  of  coach  is  30  feet. 


Street  Car  seats  33  passengers  and  has  aisle 
and  loading  well  space  for  an  unusually 
large  number  of  standees.  Circulating- 
load  features  assure  rapid  handling  of 
passengers. 


iiiiiiiiiiiHillUTii 
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^  ^  ^  and 

Fargo  21-passenger  Street  Car 


Seats  for  21  passengers  .  .  .  Two  large  loading  wells  and  22-inch  aisle  (measured 
at  seat  cushions)  accommodate  upwards  of  40  standees  in  comfort  .  .  .  Front  en- 
trance and  rear  exit  doors— each  24  inches  in  clear— for  rapid  passenger  circulation. 

>...•.>•.  and 

Fargo  21-passenger  Parlor  Coach 


Seats  for  21-25  passengers.  All,  except  auxiliary  and  rear  section,  are  re- 
clining type  with  3-position  adjustment  .  .  .  Interior  baggage  lofts  are  commodi- 
ous and   sturdy.    Interior  appointments  finished  in  a  distinctive  modern   motif. 


and  Fargo  Sixes  a.  a.  >^ 


21-passenger  Street  Gar 


Seats  for  21  passengers;  conventional  design  throughout,  with  6-cylinder 
96-horsepower  engine,  full-floating  rear  axle,  10-inch  double-drop  frame, 
4-speed  transmission,  weatherproof  internal  hydraulic  brakes  and  many 
other  modern  features. 

16-passenger  Parlor  Car 


Seats  for  16  passengers.  Entrance  door  of  one-piece  type.  Comfortable 
seats  of  the  chair  type.  Attractive  interior.  6-cylinder  96-horsepower 
engine  and  other  features  found  in  the  Street  Car  shown  above. 


FOR  COMPLETE  INFORMATION  WRITE  TO 


FARGO  MOTOR  CORPORATION 


DIVISION 


O  F 


DETROIT,   MICHIGAN 
CHRYSLER 


CORPORATION 
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THE  purchase  of 
the  principal 
assets  of  American  Brown  Boveri 
Co.,  Inc.,  by  Allis-Chalmers  Man- 
ufacturing Company,  is  now  com- 
plete. This  is  the  last  time  the 
"A.B.B."  trademark  will  appear, 
for  the  name  "American  Brown 
Boveri"  will  be  discontinued. 

But  it  is  not  the  intention  of 
Allis-Chalmers  to  submerge  the 
identity  of  American  Brown  Bo- 
veri equipment.  The  principal 
lines  of  electrical  apparatus,  rail- 
way, and  blower  equipment  will 
continue  to  be  manufactured  with 
the  same  distinctive  characteris- 
tics. 

The  key  men  of  American 
Brown  Boveri  are  now  with  Allis- 
Chalmers.  They  bring  with  them 
their  engineering  skill,  their  vast 
experience,  their  outstanding 
craftsmanship,  and  their  record 
of  brilliant  achievement. 

They  are  free  to  work  under 


.J^' 


"^^cA 


^Uis. 


asec/ ^ 


the  same  patents  and  franchises, 
backed  by  the  research  and  old 
world  experience  of  Brown  Bo- 
veri &  Co.,  Ltd.,  of  Baden, 
Switzerland.  They  are  supported 
by  Allis-Chalmers  resources  and 
facilities.  They  will  continue  to 
build  American  Brown  Boveri 
equipment  under  the  name  of 
Allis-Chalmers. 

The  capital  stock  of  Condit 
Electrical  Manufacturing  Corpo- 
ration has  also  been  purchased; 
but  this  company  will  manufac- 
ture its  splendid  oil  switches, 
circuit  breakers,  and  other  equip- 
ment as  a  separate  subsidiary 
company,  with  its  own  selling 
organization. 

The  acquisition  of  these  new 
lines  will  round  out  the  Allis- 
Chalmers  service  to  the  electrical 
industry;  so  that  Allis-Chalmers 
can  now  offer  practically  every 
major  form  of  power  or  elec- 
trical equipment. 


/3LLIS-CH#9LMER5 
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THE  STORY  OF 
SLIDING  CONTACT 
GOES  BACK  TO 
THE  BEGINNING 

OF  THE 

ELECTRIC    .... 
RAILWAY    .... 


Describing  one  of  the  earliest  elec- 
tric railway  installations  in  the  United 
States,  the  Street  Railway  Journal  of 
January,  1890,  says  .  .  .  "The  sliding 
contact  trolley  affords  a  much  more  ex- 
tended surface  for  the  passage  of  cur- 
rent than  the  periphery  of  a  wheel  and 
while  it  adheres  securely  to  the  trolley 
wire,  the  most  accurate  measurements 
fail  to  reveal  any  wear  on  the  wire." 

MILLER  TROLLEY.  .  . 

SHOES 

the  modern  fulfillment  of 
first  principles     a     a     a     a 

The  principles  and  advantages  of  sliding  contact 
are  just  as  sound  today  as  they  were  in  1890. 
Even  the  electrified  steam  railroads  recognize 
these  advantages  and  use  the  pantagraph  col- 
lector— a  modified  form  of  trolley  shoe. 

For  over  15  years,  the  Miller  Trolley  Shoe  has 
been  the  leading  equipment  adapting  these  prin- 
ciples to  street  car  and  high  speed  interurban 
service.  These  shoes  have  been  adopted  and  are 
standard  equipment  on  various  well-known 
properties  such  as  the  Northern  Te.xas  Traction 
Company  (illustrated  at  left)  and  many  others. 

Better  contact  for  heavy  current  drafts  .  .  . 
freedom  from  arcing  and  pitting  of  wire  .  .  . 
ability  to  cling  to  wire  at  high  speed  and  sharp 
angles  .  .  .  No  lubrication  required  .  .  .  lower 
costs  all  around  .  .  .  these  are  but  a  few  of  the 
advantages  found  by  users  of  Miller  Trolley 
Shoes. 

Write   for   further   information    and    quotations. 

MILLER  TROLLEY  SHOE 
COMPANY 

77  Floydell  St. 
Boston  30,  Massachusetts 
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Altogether 


now! 


MEMBERS  OF  THE  A.E.R.A.! For  fifty 

years  your  great  Association  has  been  pulling 
together,  always  striving  for  the  improvement 
and  betterment  of  the_  electric  railway  industry. 
Through  many  of  these  years  the  Metal  & 
Thermit  Corporation  has  been  associated  with 
you  as  a  manufacturer  member.  We  are  proud 
of  this  association  and  are  pleased  to  pledge 
you  our  continued  support  and  encouragement 
in  every  undertaking  for  the  good  of  the  in- 
dustry. Now,  on  your  Fiftieth  Anniversary, 
there  is  greater  need  than  ever  before,  for- 
courage,  and  for  teamwork.  Let's  go  .  .  . 
altogether — now! 
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The   first   Thermit    advertisement 

appeared 
July  2, 1904 


I      THE  GOLDSCHMIDT      I 

^  .^-_,,,^,_.,^^  PATENT  =====-=  ^ 


I  Thermit  Rail  Welding  Process 

I  CHEAPEST        QUICKEST        SIMPLEST        BEST 

I 

^  No  Diitortion  of  Line  No  Mutilation  of  Rail 

^  Jointi  on  Curvet  as  Perfect  ai  on  T^ngenti 

I 

^  i  Miu  or  rijousulitls  tfr.)oiuU  miuUi  wil  h  s:um*  raliOMt  <r'  t.ii.MMj- 

^  oitl  ;iM<I  vfuniJt'intH  tjiiiekly  aint  iH-rniailfnlly  n-jwiivtl 

^  l{;ii!  cntlsai-tHnlly  itiniiti^uniaifil  I i..j^>l !n'r, 

^  Mc  liHiiical  >t  ivnKil"  ei|iuil  to  niil  ilwir.     Kl..  triral  c-nluotivity  liigliri 

^  .lOINT  WEAUS  AS  1.0.N'<i  iio  mil.    Sy»t;cMii  tlicroiitflily  (.iiivnc. 


I    See 

s 

I    Exhibit, 
s 

*    Metal 


S 


§:    Pavilion. 

S 

§    Sr.  Louis 

^    Exposition 

I 


Goldshmidt  Thermit  Co. 

43   EXCHANGE    PLACE.  NEW  lORK  CITY 

PARENT     WOKKS,    FOUNDfcW     IM7 

GERMANY    TH.  GOLDSCHMIDT.  Euen-Ruhr 


^      (jRlrAT  bklTAIN     Th«mit.  UmiUiJ.  2?  Mirtm*  L»n(.  C«nnoo 
^  M»cl,  Inndun.  E.  il. 


IRANIE     C.  OtliilMU*.  ft?  Ku*  <1*  Provintf.  Vvn 
C-NNAUA     Wm.  Ahliotl.  ?:»4  St   Jimt*  Stiwl.  MofittMl 


In  the  beginning  it  was  only  the 
modest  quarter-page  shown  below. 
But  shortly  afterward  the  more  im- 
pressive display  shown  at  the  left 
was  published.  This  was  at  the  time 
when  the  American  Electric  Railway 
Association  held  its  convention  at 
the  St.  Louis  World's  Fair,  in  the 
Fall  of  1904. 

Read  the  points  which  they  stressed 
in  those  first  advertisements  twenty- 
seven  years  ago.  Thermit  and  its 
advantages  are  substantially  the 
same  today  as  they  were  then. 
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THE  process  of  Thermit  Welding  was  first  introduced 
into  the  United  States  by  Dr.  Hans  Goldschmidt 
in  1S)03,  and  the  first  rail  welding  advertising  was  done 
the  following  year.  Later  on,  the  Goldschmidt  Thermit 
Company  was  taken  over  by  the  Metal  &  Thermit 
Corporation,  an  organization  of  American  business  men 
and  American  capital. 


The  Metal  &  Thermit  Corporation  is,  therefore,  one  of 
the  pioneer  companies  in  America  engaged  in  welding 
operations.  It  is  an  established  institution,  possessing 
a  history  of  many  years  association  not  only  with  the 
electric  railways,  but  also  with  several  other  branches 
of  industry.  It  is  a  corporation  with  ample  financial 
ability  to  carry  out  its  contracts  and  to  perform  the 
research  and  development  work  necessary  to  keep  its 
product  and  processes  thoroughly  up  to  the  most  mod- 
ern requirements. 

Although  Thermit  is  the  same  basic  material,  and 
involves  essentially  the  same  methods  as  when  it  was 
first  introduced,  the  Metal  &  Thermit  Corporation  has 
been  able  to  improve  and  refine  the  process,  so  that 
now  it  can  be  done  at  less  than  half  the  cost  which 
prevailed  even  ten  years  ago. 

Cost  is  no  longer  a  factor  in  comparing  Thermit  Welding 
with  other  methods.  Thermit  Welding  costs  are  now 
distinctly  "in  line"  and  Thermit's  other  manifest  advan- 
tages of  permanence,   and   freedom   from  maintenance 


requirements,  have  made  it  the  standard  rail  welding 
practice  on  scores  of  leading  properties.  Since  the 
Coffin  Award  was  established  some  years  ago,  six  out  of 
the  eight  winning  roads  have  been  users  of  Thermit. 

There  can-  be  no  satisfactory  substitute  for  experience. 
The  engineers  of  the  Metal  &  Thermit  Corporation  are 
experienced  track  men.  They  have  supervised  and 
assisted  in  the  installation  of  thousands  of  welds  on 
hundreds  of  different  roads.  They  have  helped  to  solve 
the  many  troublesome  "local  condition"  problems  that 
always  arise.  They  have  learned  why  even  the  best 
of  welds  sometimes  fail — and  they  know  what  to  do  to 
keep  such  failures  to  a  minimum.  They  have  now  over- 
come one  of  the  last  arguments  against  this  process — • 
that  of  possible  interruption  to  traffic  on  lines  whose 
headway  is  close.  "Thermit-Welding-Under-Traffic" 
(described  on  the  following  page) — is  their  answer. 


TODAY- 
MiUs. 


-in    Steel 


The  general  acceptance  of 
Thermit  for  heavy  weld- 
ing in  steel  plants  is 
evidence  of  the  quality  of 
steel  produced  by  the 
Thermit  reaction.  Broken 
parts  are  welded  and  worn 
parts  built  up  by  the 
Thermit   process. 


TODAY  —  in  Ma- 
rine Repairs. 

Lloyd's  Registry  and  the 
American  Bureau  of  Ship- 
ping approve  Thermit 
Welding  for  certain  classes 
of  repair  work  such  as 
broken  stern  frames  and 
rudder  parts.  It  saves  dry- 
dock  time  and  cuts  repair 
costs. 


TODAY— in  Loco- 
motive Shops. 

Most  of  the  big  American 
railroads  have  been  using 
Thermit-welding  equipment 
in  their  shops  for  many 
years.  It  is  used  for  re- 
pairing broken  locomotive 
frames  and  also  for  making 
heavy  castings. 


TODAY — in  Track 
Welding. 

The  familiar  Thermit 
crucible  is  seen  more  and 
more  wherever  track  gangs 
are  at  work.  Even  the 
steam  railroads  are  ex- 
perimenting with  this  proc- 
ess on  main  line  track,  for 
special  work,  and  else- 
where. 
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THERMIT 
WELDING 

under  traffic 


First  tried-out  in  1928  on  the  Third  Avenue  Railway 
Lines,  this  method  has  been  perfected  by  our  engi- 
neers through  almost  continuous  experimental  in- 
stallations on  the  tracks  of  several  other  companies 
where  different  conditions  had  to  be  met  and  over- 
come. Thousands  of  joints  were  welded  during  the 
course  of  these  developments. 

The  process  was  offered  for  general  use  through  our 
public  announcement  several  months  ago.  Already 
a  large  number  of  roads  have  taken  it  up. 

Thermit-Welding-under-traffic,  as  accomplished  by 
this  process,  requires  no  bridges,  no  side-tracjcs,  no 
other  special  equipment  for  taking  the  cars  off  the 
rail.  The  cars  continue  in  operation  all  during  the 
process  of  welding.  "Three-minutes"  has  been  estab- 
lished as  the  average  time  required  to  keep  the 
cars  off  the  joint,  just  when  the  weld  is  being 
"poured."  The  top  section  of  the  mold  is  then 
removed,  and  the  cars  proceed  in  the  regular  way. 
By  a  new  mold  design  and  a  patented  method  of 
holding  the  rail  ends,  the  cars  are  enabled  to  run 
directly  on  the  rail  during  the  entire  process  except 
for  that  three  minutes  of  actual  welding  time.  The 
process  itself  is  just  as  easy  and  just  as  simple  as  the 
standard  method  of  Thermit  Rail  Welding. 

While  this  process  of  rail-welding-under-traffic  is 
covered  by  patents  and  patent  applications,  it  is  avail- 
able to  users  of  Thermit  without  additional  charge. 

Ask  any  Metal  &  Thermit  representative,  or  see  us  at 
the  Convention,  for  full  details,  illustrations  and 
estimates  on  this  or  any  other  phase  of  Thermit 
Welding. 


Removable  heating  cover  in  place  during  preheating 


Car  operating  over  joint  during  preheating 


METAL   &  THERMIT 

COWPOHATIOKT 


120  Broadway,  New  York,  N.  Y. 
Pittsburgk  Chicago  Albany  So.  San  Francisco 


Toronto 
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SIMPLEX 

CLASP 

BRAKES 


for 

GAS  -  ELECTRIC 

CARS 


RAILROADS  of  the  country  are  using  American  Steel  Foundries 
.    Clasp  Brakes  for  passenger  equipment. 
Greater  retardation;  reduction  in  brake  shoe  wear;  desirable  bal- 
ancing of  braking  forces — all  have  proved  the  value  of  Clasp  Brakes. 

Gas-electric  cars  have  increased  in  weight  and  size  until  they  now 
are  frequently  larger  than  standard  passenger  cars.  For  these  rea- 
sons, they,  too,  need  Simplex  Clasp  Brakes.  Clasp  Brakes  are  appli- 
cable to  Gas-Electric  Car  Trucks  and  should  be  included  in  your 
specifications. 


AMERICAN  Steel  Foundries 

NEW  YORK  CHICAGO  ST.U3UIS 
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Put  your  track 
equipment  needs 
up  to  Bethlehem 


Bethlehem  Silico-Mangranese  Crossingr  at  12th  and  Market  Sts.,  Philadelphia,  Fa. 

BETHLEHEM  is  prepared  to  meet  the  requirements  of  your 
construction  program  with  safe,  dependable  track  equip- 
ment. Many  installations  in  widely  separated  sections  of  the 
country  have  demonstrated  the  reliability,  low  maintenance  cost 
and  satisfactory  performance  of  Bethlehem  Track  Equipment. 


■  BETHLEHEM  SILICO-MAN- 

GANESE  TRACKWORK, 
This  new  trackwork  is  finding  Incteaslnsly 
wide  application  For  all  locations  includ- 
ing those  where  traffic  conditions  are 
unusually  heavy.  The  Silico-Manganese 
intersection  castings  are  Thermit-Welded 
to   the   rails   making   a   solid,   one-piece 


construction  and  eliminating  the  use  of 
cast  iron  or  bolts.  The  castings  are  heat- 
treated  to  harden  them  and  increase  their 
wearing  qualities.  This  heat  treatment 
gives  Silico-Manganese  Trackwork  great 
resistance  to  initial  pounding  and  wear. 
It  has  unusually  long  life  and  when  worn 
is  easily  built  up  in  the  field  by  any  of 
the  standard  methods  of  welding. 


Special  car  bam  layout  assembled  before  shipment  in 
one  of  Bethlehem's  spacious  Bhop»!. 


Bethlehem    Js^ _ 

construction  in 


large   mid-western  city. 


Temporary  track  construction  with  Bethlehem  No.  3-A 
Steel  Ties  equipped   with   special  base  plates. 


■  BETHLEHEM  SPECIAL  TRACK- 
WORK. 

In  the  fabrication  of  special  layouts, 
grand  unions  and  car  barn  layouts, 
Bethlehem  has  introduced  many 
improvements  that  assure  easy  as- 
sembly and  correct  fit  of  each  piece 
in  the  field.  Time  and  labor  re- 
quired for  installation  have  been  re- 
duced, leading  to  substantial  sav- 
ings, especially  where  construction 
must  proceed   under  traffic. 

■  BETHLEHEM  STEEL  TIES. 
Steel  Ties  for  concrete  construction 
are   made   in  a   variety  of  sizes  to 
meet  the  wide  range  of  conditions 
and  practices  in  the  electric  railway 


industry.  These  steel  ties  save  time, 
excavation,  concrete  and  labor  ii» 
Installation.  Bethlehem  now  manu- 
factures a  special  tie  for  layin? 
temporary  track  on  top  of  the  pav- 
ing, greatly  speeding  up  construc- 
tion work. 

BETHLEHEM  STEEL  COMPANY 

General  Offices: 

Bethlehem,  Pa. 

DUtTict  Officer.  New  York.  Bosrton,  Philadel- 
phia Baltimore.  Washington,  Atlanta, 
Pittsburgh,  Cleveland.  Detroit,  Cincinnati. 
Chicago,  St.  Louis. 

Pacific  Coast  DUtributor.  Pacific  Coast  Steef 
Corporation,   San   Francisco,   Los  Angeles, 
Portland,  Seattle,  Honolulu. 
Export  Distributor.  Bethlehem  Steel  Export 
Corporation.  25  Broadway,  New  York  City, 


This  Bethlehem   "Grand   Union"  has  been  installed  over   10 
years  at  an  important  traffic  intersection  in  an  eastern  city. 


BETHLEHEM 


years 


J- 

3een  Duilaing 

transportation 

seats  to  last 


A  Seat  for  every 

Transportation 

need 


EACH  transportation  company 
has  its  individual  seating  prob- 
lems. The  average  length  of  ride,  the 
speed  of  travel,  the  character  of  rid- 
ers ..  .  whether  shoppers,  workmen, 
children,  tourists  . , .  the  question  of 
standees,  the  nature  of  the  competi- 
tive transportation,  the  limitations 
of  chassis  and  body  design  ...  all 
have  a  bearing  on  the  choice  of  the 
seating.  Whatever  the  selection, 
three  qualities  are  always  demanded 
.  .  .  good  looks,  comfort,  and  long 
life,  to  give  low  cost  per  seat  mile. 
Karpen  makes  a  seat  for  every  trans- 
portation need  .  .  .  bus,  interurban, 
street  car,  railway,  trolley  bus.  You 
can  concentrate  your  purchases  here 
and  be  assured  of  satisfaction. 
Thirty-seven  years  of  good  seat 
building  proves  it. 

S.  KARPEN  &  BROS. 

Transportation  Seating  Dept.,  Chicago 
New  York    Michigan  City,  Ind.    Los  Angeles 


J^ 


^ 


KARPEN 

Gxiajarvteed 

FUI^NITURE 


No.  318 


No.  10 


No.  100 
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— on  Display 
at  the  A.E.R.A.  Convention 


▼Ye  invite  you  to  visit 
our  exhibit  at  Atlantic  City  (space 
E-570)  and  let  one  of  our  representa- 
tives demonstrate  to  you  the  lastest 
improvements  that  help  to  speed  trans- 
portation SAFELY  —  including  the 
NEW  Self-Lapping  Brake  Valve. 


Safety  Car  Devices  Co. 

OF  ST.  LOUIS,  Mo. 
Postal  and  Telegraphic  Address: 

WILMERDING,  PA. 


CHICAGO  SAN  FRANCISCO  NEW  YORK 

WASHINGTON  PITTSBURGH 
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A"CHECKUP"^''*5YEAR 

THE  GREATLY  INCREASED  USE  OF 
NACO  SPUN  STEEL  CAR  WHEELS 
IS  INDICATIVE  OF  THEIR  DEFINITE 

UTILITY    FOR   THE    INDUSTRY. 


astudyXcarmaintena 


NXl 


"iriiS  A.-1I)  MDHJ.   .Ill,    ,r,  , 


"^^COSPV^  STEEL- 
CAR  WHEELS 
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NATIONAL  MALLEABLE  ANl 

CLEVELANl 

Stce!    Plants:      Sharon.    Pa.,    Chicaj 


September  15, 1931 


ELECTRIC  RAILWAY  JOURNAL 


91 


'■"""iviin 

^'  MM  \ 
■  hr 
'The  El 


IClKI 


^TRY. 


'"n  ihi-  p. 


'^>V 


■  ">■■  /„ 


STltV 


y^: 


■  ■■*  ^^^-..Jilv  I, 


"I      Tl,;. 


Bt-TTER 


CAR 


'^'•t-mu^ 


-<».^, 


■Vmi*  Co,  j 


iPjCATlo^ 


LNT 


II  1^         ^"i —  ■ — 
a    I  - 


THE  MANY  VITAL  FACTORS  INVOLVED 
IN  SUCCESSFUL  ELECTRIC  RAILWAY  OPERA- 
TION TODAY  USUALLY  IMPOSE  INCREASED 
DEMANDS  ON  EOUIPMENT— WHEN  CON- 
SIDERING CAR  WHEELS  THIS  CON- 
DITION CAN  BE  MET  MOST  ECONOMI- 
CALLY BY  SPECIFYING:  — 


Ji/ato  Spun  Steel  Car  Wheels 


■lV..mi:  i!«.-    In..    IV... 


TVoto  spun  Swcl  Car  WI««I» 

THE  ULTIMATE  WHEEL 
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JTEEL  CASTINGS  COMPANY 
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HE  FORGOT... 

TO  FIGURE  INITIAL  STRESS 


How  this  manufacturer's  holt  failure  problem 
was  solved  by  the  R  B  &  W  Engineering  Service 


*'Bolts  still  failing.  Rush  new 
shipment.  Must  have  higher  ten- 
sile strength."  Thus  wired  a  cus- 
tomer.  And  then  the  R  B  &  W 
Engineering  Service  got  busy. 
The  customer  was  a  builder 
of  a  portable  electric  machine 
used  in  construction  work.  He 
was  using  bolts  to  attach  the 
heavy  machine  assembly  to  the 
frame  of  a  trailer  truck.  We  had 
tested  specimens  of  his  bolts 
before  shipment  and  they  had 


shown  86,000  pounds,  so  the 
next  thing  to  do  was  to  make  an 
on-the-spot  investigation. 

We  discovered  that  the  cus- 
tomer, when  estimating  the 
strength  of  the  bolts  he  needed, 
had  forgotten  to  allow  for  the 
initial  stress  placed  on  the  bolts 
when  his  machine  was  assem- 
bled. The  bolting  together  of  the 


parts  exerted  a  stress,,  which, 
when  increased  by  service  loads, 
exceeded  the  capacity  of  his 
bolts.  A  slight  increase  in  diam- 
eter of  the  bolts  eliminated  his 
trouble. 

The  skilled  engineer,  and  the 
layman  as  well,  can  utilize  the 
specialized  knowledge  of  bolt- 
ing material  available  without 
obligation  through  the  R  B  &  W 
Engineering  Service.  Send  us 
your  problems. 


RUSSELL,  BURDSALL  &  WARD  BOLT  &  NUT  GO. 

ROCK  FALLS,  ILL.  PORT  CHESTER,  N.  Y.  CORAOPOLIS,  PA. 

Sales  Offices  at  Philadelphia,  Detroit,  Chicago,  San  Francisco,  Los  Angeles,  Seattle,  Portland,  Ore. 
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Mere  is  protection  for 


In  Lorain  Exhibit 

Spaces 

D-432-433-434-435 

A.E.R.A.  Convention 

Atlantic  City 


Ask  the  nearest 

Lorain  Sales  Office 

for  Quotation 


NOTHER  develop- 
ment of  LORAIN  is 
this  device  which  can  be  set  to  hold  the  tongue  securely  in  either 
position  or  for  spring  switch  movement.  The  water-tight  box  in 
which  the  mechanism  works  is  kept  full  of  oil,  an  important 
feature  as  it  reduces  the  wear  on  mechanism  parts  which  are  kept 
lubricated.  Foreign  matter,  such  as  sand,  dust,  etc.,  is  also  ex- 
cluded. Drainage  of  the  switch-bed  is  provided  for  by  the  small 
box  on  the  opposite  side. 

THE  LORAIN  STEEL  COMPANY 

General  Offices:  545  Central  Avenue,  Johnstoum,  Pa. 

SUBSrOIARY  OF  UNITED  STATES  STEEL  CORPORATION 
Sales  Offices:    Atlanta     Chicago     Cleveland     Dallas     New  York     Philadelphia     Pittsburgh 

Pacific   Coast   Distributors:    Columbia   Steel   Company,   Russ   BIdg..   San    Francisco,    Calif. 
Export  Distributor:   United  States  Steel  Products  Company,  30   Church  St.,  New  York  City,  N.  Y. 
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"Standard  ^QT^^^ 
Wheels 

"Standard"  Quenched  and  Tem- 
pered Wheels  have  demonstrat- 
ed in  severe  service  superior 
structural  strength  and  wear 
life.  Scientific  heat  treatment  is 
responsible  for  the  super-service 
of  "QT"  wheels.  Use  them  on 
your  service  to  get  maximum 
safety  and  minimum  operating 
costs. 


STANDARD  STEEL  WORKS  COMPANY 


GENERAL  OFFICES  &  WORKS: 
BURNHAM,  PENNA. 

CHICAGO         NEW  YORK         PHILADELPHIA         ST.  LOUIS 
AKRON  PORTLAND  SAN  FRANCISCO 
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dinplay   in   onr  Booth    C-312. 


Specifications — 40-pa88enpcr    Electric   Coach. 

Len^h  over  bumpers 33  ft.  0  in. 

Width  over  guard  rails 8  ft.  2 14   in. 

Width  over  side  sheathiug 7  It.  11 A  in- 

Height  from  road  to  top  of  trolley 

base   10  ft.  6  in. 

Height  from  road  to  top  of  roof ...  9  ft.  6  in. 

Height  from  floor  to  headlining  at 

center    6   ft.   6%    In. 

Height  from  floor  to  headlining  at 

front    6   ft.   8%   in. 

Height  from  floor  to  headlining  at 

rear   6  ft.  4%   in. 

Motors — (2)    50  hp. 

Electrical    Equipment — Westinghouse    or    Gen- 
eral Electric  optional. 

Air  Brakes — Westinghouse  or  General  Electric 
optional. 

Dynamic  Braking  may  be  installed  if  specified. 

Seating  Capacity — 40. 

This  same  design   is  built   to   seat  30   passen- 
gers, equipped  with  a  single  60  hp.  motor. 


in 


CHICAGO 


St.  Louis  Trolley 
Buses  serve  the 
outlying  districts 

Quick  in  pickup,  exceptionally  flexible,  com- 
fortable and  easy  riding,  the  St.  Louis  Trolley 
Buses  are  playing  an  important  part  in  Chi- 
cago's transportation  system. 

Used  in  the  outlying  districts  of  Northwest 
Chicago,  they  have  successfully  solved  a  diffi- 
cult transportation  problem. 

High  speed  and  economical  operation,  substan- 
tial but  light  weight  construction,  low  mainte- 
nance— these  features  of  St.  Louis  "Quality" 
Trolley  Buses  are  helping  increase  revenue  in 
Chicago. 

St.LaviisZTarCn, 


ST.  LOUIS 


MISSOURI 


nl889 
they  said: 


?^.' 


^ifr    '3 


// 


.  .  .  .  electricity  now 


does  practicdily  every- 
thing except  heat  the 
car  and  it  is  not  too 
much  to  expect  that 
problem  may  be  solved 


in  the  future 


// 


yrom-  Street  Eadu/au  Jour?7jzl  - 1889 


uSi  three  years  later — in  1892 
'  =-  Consolidafed  Car  Heat- 
ompany  solved  the  prob- 
=nventing  and  building 
Qctric  car  heater.  W© 
nt^^e  ail  come  a  long  way  since 
i  889,  when  the  above  question 
appeared  in  this  Journal,  and 
'Consolidated"    has    led    the 
The  modern  Consolidated 
Equipment  shown  on  the  follow- 
ing  page   offers    tangible    <~ 
dence  of  outstanding  progress. 


Consolidated  Heaters. 

Styles  and  types  to  meet 
every  requirement  of  modern 
electric  railway  and  bus 
operation. 


# 


Pneumatic    Door    Operator 
(Differential    Type) 


Consolidated  Pneumatic 
Door  Operators  and 
Treadles. 

Used  on  the  finest  electric 
railway  cars  and  buses. 

♦ 


Consolidated  Buzzers, 
Push  Buttons  and  other 
Car  Signaling  Devices. 

For  those  who  want  perfec- 
tion  in   equipment  details. 


Thermostat 


Consolidated  Thermo- 
static Control  of  Car 
Heaters. 

The  accepted  standard 
cf  the  industry. 


INEWYORK 
ALBANY 
CHICAGO 


♦   CONSOLIDATED 


CAR -HEATING  CO.,  iNC 
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TO  rumdEUUfL  i0^oTlve  powcr 

Traditionally  safe,  Bendix-Westinghouse  Automotive  Air  Brakes  offer  heavy- 
duty  highway  transportation  a  stopping  force  in  keeping  with  modern  motive 
power  *  How  faithfully  this  power-to-stop  meets  the  demands  of  modern 
transportation  is  evidenced  by  the  fact  that  never  before  has  the  trend  toward 
Air  Brake  control  been  so  pronounced  *  Accepted  as  standard  equipment 
by  many  of  the  world's  most  prominent  manufacturers  and  operators,  Bendix- 
Westinghouse  Brakes  are  daily  writing  new  pages  in  braking  history  through 
their  smooth,  quick,  tremendously  powerful  action  .  .  .  Always  dependable, 
these  modern  brakes  bridge  the  gap  between  ordinary  control  and  positive 
safety  *  The  unique  position  Ben^ix-Westinghouse  Brakes  enjoy  today  is 
by  no  means  accidental  .  .  .  Backed  by  the  two  greatest  names  in  braking, 
today's  Bendix-Westinghouse  system  of  control  represents  the  achievement 
of  more  than  a  half  century's  research,  development  and  manufacture  of 
devices  which  must  not  fail  *  Should  you  desire  detailed  informa- 
tion   relative    to    the    more    technical     advantages     of     Bendix- 
Westinghouse  Brakes,  an  entire  field  organization  of  competent 
brake  specialists  is  at  your  disposal,  without  obligation  *  Address 
your  request  to  BENDIX-WESTINGHOUSE  AUTOMOTIVE  AIR 
BRAKE  COMPANY  at  Pittsburgh,  Pennsylvania. 


WtSTINGHOUS^ 

A  U  T  0_/A0  T  I  V  E-  *  A  I  R  •  B  R  A 
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and 

to  ensure 
Fuel  Economy — 

The 
Illinois  Fuel  Meter 


Illinois  Fuel  Meters  installed 
on  your  buses  will  measure  ac- 
tual fuel  consumption  in  tenths 
of  a  gallon.  With  such  accu- 
rate fuel  measurements  fuel 
wastes   are   readily   detected. 


MODERN 

METHODS 

of  Fare  Collection  speed 
operations  and 
ensure  Full  Revenue 
thru  Instantaneous 
Registration 

Modern  transportation  de- 
mands instantaneous  fare 
registration.  Every  im- 
provement that  tends  to 
greater  speed  in  passenger 
handling  has  a  logical 
place  in  today's  opera- 
tions, 

Johnson  Electric  Fare  Boxes  not  only 
eliminate  delays  in  fare  collection  but 
ensure  full  and  accurate  returns  in  rev- 
enue, the  importance  of  which  cannot 
be  questioned. 

With  the  modern  trend  toward  one-man 
operation,  some  system  of  automatic 
fare  collection  must  be  adopted  if  such 
operation  will  be  successful.  Why  not 
install  the  most  efficient?  Johnson  Fare 
Boxes  provide  the  fast,  accurate,  auto- 
matic, and  instantaneous  fare  collection 
system  that  makes  one-man  operation 
possible  and  efficient. 


JOHNSON  FARE  BOX  COMPANY 


4625  Ravenswood  Ave.,  Chicago 


September  15.1931 


ELECTRIC  RAILWAY  JOURNAL 


101 


Yours  for  Ihe  asking 

this  valuable  electrical  insulation  data 


More  than  120  electrical  insulations  are 
listed  in  this  new  booklet.  All  the  in- 
formation is  up-to-the-minute,  including 
list  prices  and  quantity  discounts  revised 
to  conform  with  present  conditions. 

More  comprehensive  data  on  Lamicoid 
laminated  Bakelite  has  been  included  in 
this  issue.  The  characteristics  and  de- 
scriptions of  many  of  the  insulations  have 
been  amplified.  In  this  booklet  you  have 
available  at  your  finger  tips,  one  source 


of  supply  for  every  electrical  insulating 
material. 

Thousands  of  electrical  manufacturers 
and  repairmen  who  received  the  first 
edition  are  receiving  copies  of  this  second 
issue.  A  copy  is  yours  for  the  asking. 
Merely  mention  price  list  No.  91. 

MICA    INSULATOR    COMPANY 

200  VARICK  ST..  NEW  YORK  542  SO.  DEARBORN  ST.,  CHICAGO 

Sales  Offices  and  Stocks  at  Cleveland,  Pittsburgh,  Cincinnati,  San  Francisco, 
Seattle,  Birmingham,  and  Los  Angeles.  U.  S.  A..  Montreal  and  Toronto, 
Canada.    Factories  at  Schenectady.  N.  Y.  and  London,  England. 


MICA  INSULATOR  COMPANY 

A  Type  For  Every  Purpose 
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These  brands: 

TRANSITAN— Full  Chrome 
VELVELEA 
GENLEACO 

will  be  on  display  at  Booth  No.  C-344,  the  50th 
Anniversary  Exhibit  A.E.R.A.  We  shall  be  glad 
to  show  them  to  you. 

Detroit    Office:   414    Fisher   Bldg. 

West  Coast  Office:  A.  J.  &  J.  B.  Cook.  Inc.. 

237  Eighth  St.,   San  Francisco 

Loa  Angeles  Office:  A.  W.  Arlin.  Delta  Bldg. 

Canadian   Office:  Colonial  Traders,  Ltd., 

78  Williams  St..  Chatham.  Ont. 
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A  GREAT  NEW  BUS 


by  REO 


R, 


-EO  has  a  genuine  surprise   for  those 
who  visit  Booth  C-313  at  the  Bus  Show. 

It  will  i>e  the  first  public  display  of  an 
entirely  new  Bus  by  Reo  —  a  21-25  Pas- 
senger with  two  distinctive  body  styles. 

The  design  and  equipment  of  this  great 
Bus  places  it  far  in  advance  of  the  trend 
and  leaves  no  doubt  as  to  Reo's  deter- 
mination to  serve  Bus  Operators  as  never 
before. 

Save  time  for  an  extra  long  stop  at  the 
Reo  Booth. 


REO     MOTOR    CAR     COMPANY 

LANSING  —  TORONTO 
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OetUnff  Down  to 
Fundanienlal 

■  GetimE  DtJWn  to  FundamenUibi~  aptly  expte  .'.^ 
cs  itw  preseoi-day  attrtotJe  of  proRresove  lail- 
Wiivs  and  ma!i(ilac(urcrs  of  railwftv  equipmcnl 


You  need  both — 

The  Journal  plus  The  News 


THE  monthly  edition  of  Electric  Railway  Journal 
gives  you  comprehensive  articles  on  changing 
trends,  technical  advances  and  broad  problems  facing 
the  industry. 

And  the  E.R.J.  News — the  newspaper  of  the  field — 
presents  terse,  accurate  news  dispatches  of  fare  changes 
.  .  court  decisions  .  .  financial  and  corporate  notes 
.  .  new  legislation  .  .  association  meetings  .  .  per- 
sonal notes  .  .  all  the  vital  news  of  the  industry. 

You  need  BOTH  for  a  complete  picture  of  the  electric 
railway  field.  If  you  read  only  the  monthly  magazine, 
you  miss  the  current  news  of  the  industry  .  .  accurate, 
vital,  fresh  .  .  gathered  by  telegraph  with  newspaper 


speed.  If  you  read  only  the  News,  you  don't  receive 
the  benefit  of  the  interpretive  editorials,  the  authori- 
tative articles,  the  maintenance  and  operating  data  of 
the  Electric  Railway  Journal  monthly  magazine. 

Subscription  price  of  the  E.R.J.  News  is  low— only  $2 
domestic  for  the  complete  year's  service  of  thirty-nine 
issues  (it  appears  on  thirty-nine  Saturdays  during  the 
year).  Canada  $2.75.  Foreign  rate,  $4  a  year.  Sold 
in  combination  with  the  monthly  edition  of  Electric 
Raihi'ay  Journal  for  $5  a  year  domestic,  Canada,  $5.50 
and  $9  foreign. 

Send  no  money  now.  Simply  fill  out  the  coupon  below 
— and  mail  it  today!  Give  yourself  a  bird's-eye  view 
of  the  entire  electric  railwav  field. 


Just  tear  o£F, 

fill  in  and 

mail  this 

couDon  todav! 


ELECTRIC  RAILWAY  JOURNAL 
10th  Ave.  at  36th  St.,  New  York 


Check 
one: 


n  Enter  my  subscription  to  the  ElcLtric  Railway  Journal  NEWS  and  send  me  a  bill  for 
$2  domestic,  Canada  $2.75.     (Foreign  rate:  $4  year). 

D  Enter  my  subscription  to  both  the  Electric  Railway  Journal  monthly  magazine  and  the- 
separate  NEWS  service.    Bill  me  for  $5  domestic,  Canada  $5.50. 
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For   every  business  want 

Classified  Advertising 

EMPLOYMENT— OPPORTUNITIES— EQUIPMENT 

"think  SEARCHLIGHT  first" 


T 

JOU 


Agencies  Wanted 

Agents  Wanted 

Books  and  Periodicals 

Business  Opportunities 

Civil   Service   Opportunities 

Contracts  Wanted 

Desk  Room  for  Rent  or  Wanted 

Educational 

Employment  Agencies 

Employment  Service 

Foreign  Business  • 

For  Exchange 

For  Rent 

For  Sale 

Franchises 

Industrial  Sites 

Labor  Bureaus 

Miscellaneous  Wants 

New   Industries  Wanted 

Office  Space  for  Rent  or  Wanted 

Partners  Wanted 

Patent  Attorneys 

Patents  for  Sale 

Plants  for  Sale 

Positions  Vacant 

Positions  Wanted 

Property  for  Sale 

Representatives  Wanted 

Salesmen  Available 

Salesmen  Wanted 

Spare  Time  Work  Wanted 

Sub-Contracts  Wanted 

Tutoring 

Used  and  Second  Hand 

Machinery 
Vacation  Work   Wanted 
Work  Wanted 


HE  classified  advertising  pages  of 
THE  ELECTRIC  RAILWAY 
RNAL  offer  you  a  direct,  quick- 
acting,  and  economical  way  of 
getting  into  contact  with  the  men 
and  concerns  in  the  electric  rail- 
way industry.  Based  on  many 
years'  experience  with  classified 
advertising  in  over  twenty  publi- 
cations, serving,  in  part,  eight  of 
this  country's  major  industries, 
"Searchlight"  Classified  Advertis- 
ing Service  is  complete  in  every 
detail. 

If  there  is  anything  you  need — or 
anything  you  want  to  sell — that 
can  be  supplied  or  purchased  by 
men  or  concerns  in  the  electric 
railway  field — you  can  bring  it  to 
their  attention  through  an  adver- 
tisement in  the  "Searchlight  Sec- 
tion" of  Electric  Railway  Journal. 

All  inquiries  answered  promptly.  <^^ 

Address 

Searchlight  Deft. 

Tenth  Ave.  at  36th  St.,  New  York  City 
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KING  OF 

Accident  Statistics 


— users  of  "Union"  Highway  Crossing 
Signals  find  that  accidents  per  100,000  car 
miles  have  been  greatly  reduced,  due  to 
practically  eliminating  highway  crossing 
accidents.  And  many  of  these  installa- 
tions have  paid  for  themselves  in  a  remark- 
ably short  time. 

Our  nearest  district  office  will  gladly  give 
you  more  details.    There  is  no  obligation. 


f  ^  Union  ^ittttcl)  &  Signal  (do.  g 

ii  VSk  swissvaix.  pa.  \ssl 


Interurban 
retriever — 
high  speed 


Gty  and 
suburban 
retriever 


As  suppliers  to  the 
electric  railway  indus' 
try  since  1904  —  our 
heartiest  congratulations  to 
the  A.E.R.A.  association  on 
its  golden  jubilee  and  to  the 
men  who,  over  the  past  50 
years  have  so  successfully 
carried  on  its  work. 


IX      EARLL  CATCHERS  AND  RETRIEVERS 

Easy  to  Maintain  and  Operate,  Simple, 
Light  and  Strong 

Made  by 

C.  I.  EARLL,  YORK,  PA. 

CANADIAN  AGENTS: 
Railway   &   Power   Kn^ineering   Corp.,   Toronto.  Ont. 

IN  .ALL  OTHER  FOREIGN  COUNTRIES: 
International  General  Electric  Co.,  Schenectady,  N.  Y. 


Trolley  bus 
retriever 


Trolley  catcher 


/ 
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. . . AND 
AS  IT  IS  in 

1931 


"P 


^1 

z 


P.M. 

This    Coupon 

denotes  that 

hour  punched 

on    body 
of  transfer  is 

P.  M.  HOUR 

Not  good  if 
detached 


1  |2|3"|4|  5  |6|  7|  8|  9  |10|11|12 

Jin.  I  Feb.  |  Mar.  |  Apr.  |  May  |  Jun«  |  July  |  *m.  |  Stpt. 


17|18|  19  I  20  |21  |22|23|24|25l26|  27|28|  29  [  30 


13|14|15|1» 


Oct.  N««.  Dk. 


CAROLINA  POWER  &  LIGHT  COMPANY,  Ash.vllle.  N.  C. 

This  iranstrr  iR  giv*«n  onlv  on  pr'»sentaf  Inn  of  a  cash  fari"  or  ttfl  ffjiilv»!*nt ; 
and  nn  rendition  that  should  an>   quesUon  arise  ii!>  lo  li5  validliv.  holder 
aerors  to   pay  farp.  and   rail  at   <ompany'ft        If  nf  cwftil  sttxtief  wur 
Ofllre  for  c<.rn'cilon  or  explanailon,       (lood      hikImiI  Is  A.  M.  HOUR 

onU  ondaif  punrh-d  and  not  I;iTrr  than  Tlmf  — 

punched       MiljjTl  u>  ru!c«  <.f  ihc  (  (wnpan 

NOT  TRANSFERABLE   ' 


<J     ^KNB  IS  A,  M.  nwun 

L200000 


ii 


SL. 


Fram 


O 


9 


10 


11 


16 


30 


16 


16 


30 


46 


45 


30  \  46 


16  ;  30     46 


16     30  :  45 


1 6     30     45 


1  I 

IS     30     46 


1 5     30     46 


1 6     30  I  46 


15  i  30     45 


1  5  ,  30     45 


12    18  I  30  I  46 


UNCH,  BROTHER,  PUNCH  WITH  CARE; 
PUNCH  IN  THE  PRESENCE  OF  THE  PASSENG-AIRR" 


Mark  Twain  saw  the  humor  in  the  early 
transfer — and  had  to  tell  the  world 
about  it. 

We  even  pictured  the  kind  of  whiskers 
the  passengers  wore,  if  any. 

We're  going  to  bring  down  to  Atlantic 
City  a  lot  of  these  early  transfers  and 
tickets.    Better  drop  in  and  have  a  look 


at  them.  You  may  even  see  some  old- 
timers  you  used.  You'll  get  a  laugh, 
anyway.    See  us  at  Booth  E-549. 

We'll  be  glad  to  "reminisce"  with  you — 
to  talk  over  the  changes  that  have  taken 
place,  to  show  you  the  evolution  of  the 
transfer.  It  makes  an  interesting  chap- 
ter in  the  transportation  story. 


FACTORIES: 

Philadelphia 

Los  Angeles 

Boston 

New  York 

Atlanta 


GLOBE 

TICKET  COMPANY 
PHILADELiPHI^ 


SALES    OFFICES: 

Cincinnati 
Pittsburgh 
Baltimore 
Cleveland 
St.  Louis 
Des  Moines 
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Our  experience  with  representative  street  rail- 
way companies  during  the  past  two  years 
indicates  that  tubular  pole  maintenance  has 
been  deferred  to  the  danger  point. 


1.    Clamps    Reinforcing    Semaphore    Pole    Corroded    under    Ladder 
Straps.     2.  Ground-line  Reinforcing  Clamp.     3.  Upper  Joint  Rein- 
forcing Clamp  (Reducing  Type),  and  Crossarm  Gain.  4.    Williams 
Pole    Mount. 

It  is  better  to  restore  corroded  upper  joints  and 
ground-line  sections  to  original  strength  before 
corrosion  has  gone  so  far  as  to  require  complete 
replacement. 

M.I.F.  Reinforcing  Clamps  cost  less  installed 
than  other  comparable  methods  for  overcoming 
such  deterioration. 

Use  Williams  Pole  Mounts  for  special  jobs  of 
mounting  poles,  tubular  steel  or  wood,  on  rock, 
concrete,  bridges,  over  vaults,  sewers,  etc. 

Send  for  descriptive  Sales  Bulletin  No.  3. 


Insulated  Suspension  Hangers  for  signal  con- 
ductors, etc.,  illustrated  above,  merit  your  con- 
sideration also — as  well  as  our  Specialties  for 
wood  pole  construction  such  as  Guy  Hooks  for 
through-bolt  guying,  Crossarm  Gains,  Sus- 
pension Clamps  for  aerial  cable,  and  electrifi- 
cation material  such  as  H-column  Mounts, 
Catenary  Clamps,  etc. 

We  feature  Engineering  Service  for  Special  Jobs 

Malleable  Iron  Fittings  Company 

Pole  Hardware  Dept.    |  JJ2:S'^KIS^«  ]  Branrord,  Connecticut 

^rfjjv,,^  N«w  Y«rk  SaUs  Omcct  Thirty  Church  Str««l  .--"TV^ 

^S|^^  Canadian  Mfg.  Dlstributort  ^^I^ 

UNE  Cf  CABLE  ACCESSORIES.  Ltd..  T*r*nio 


IT  ISNT 

ALL  FUN 

FOR  A  TROLLEY 

WHEEL 


IT'S   easy    for   any   trolley   wheel 
to    run    smoothly    and    provide 
ample    conductivity    in    balmy 
weather. 

But  when  rain,  snow,  and  sleet  whip 
trolley  wires,  it  isn't  fun  for  trolley 
wheels. 

That's  where  Kalamazoo  Trolley 
Wheels  prove  their  value.  Ample 
conductivity  is  always  present  for 
those  who  standardize  on  Kalamazoo 
Trolley  Wheels. 

It  is  significant  that   many  Electric 
Railway   Companies   use   them  as   a 
basis  for  comparison. 
Write  for  details  and  bulletins. 

THE  STAR  BRASS 
WORKS 


Kalamazoo 
Michigan 


KALAMAZOO 


Onmimimnminmiiiimimiiiinn'iimiinnmimimiiimimimiiiiiiiniiimiiiniiiii miiiriiirniiiii iiiiijiiiijiiiiiiiiiiiii>r 

^"i""ii""> < ' iiiiiiiiiiiiiiiiiiiii nil iiiiiiiiiiiiii iiiiiiiiii mill I iiiiiiMiiimiiiin: 
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YES 


i    66 


—UP  TO 

15,000 
VOLTS 


I  There  are  five  good  reasons — each  one  | 

I  a   valid   reason   for   using   Hemingray  | 

I  glass  insulators  on  all  of  your  medium  | 

I  voltage    lines  —  Get    our    catalog  —  it  | 

I  explains  them  fully.  | 

Iheh8N©rayI 

I     HEMINGRAY  GLASS  COMPANY      | 

I  General  Offices  and  Factory  Muncie,  Indiana  | 

F'HiiiiiiiiiiiiiiniiiiiiiiniiiiniiiiiinHiiiiiiniiiiiiiuiiiniiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiitiiiiiiniiiiiiiiiiiiii: 
fffimHiiiitiiiimniiiiiniiimiiiiiiiiiiiimiiiiiitiiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiMiitiiiMiiiiiiiiiiiiiiiiiiiiMiiiiiiN 

I  26  Years  of  Experience 
I        and  Achievement 


HE  Chillingworth  One-Piece  Drawn  Steel  Gear 
Case  is  an  achievement  that  results  from  twenty-six 
years'  experience  and  development. 
Chillingworth  Gear  Cases  fulfill  every  modern  re- 
quirement with  strength,  light-weight  and  economy  in 
maintenance. 

In   addition,   Chillingworth   offers   a    gear   box   that   is 
sound-proofed   against  noisy  gears. 
Gears  and   pinions  are  protected  at   minimum   cost. 

Visit  OUT  Booth  Nos.  577-579  and  ex- 
amine the  SOUNDPROOF  features  of 
the  neu)  CHILLINGWORTH  GEAR 
CASE. 

Chillingworth  Manufacturing  Co. 

Jersey  City,  N.  J. 


KEPRESENTATIVKS 
CANADA 
Railway  &  Power  Eiig.   Co. 
ENGLAND 

Tool  .Steel  Gearing  &  Equip.  Co. 


NEW  YORK 

J.  W.   Gerke 

FRANCE 

A.    P.    Cliamplon 


NATIONAL- 
ELECTRIC 
RAILWAY 

Specialties 

Identified  with  the  Elec- 
tric Traction  Industry  for 
more  than  50  years 


These  quality  products 
were  developed  to  meet 
the  needs  of  the  modern 
Electric  Cars.  We  offer 
congratulations  to  the  In- 
dustry for  its  accomplish- 
ments in  service.  Let  us 
cooperate  with  you  in  your 
modernization  program. 


The  "Vigne"  Bimetallic 
Armature  Bearing 


'Tiger"  Bronze  Axle  and 
Armature  Bearings 


More-Jones"    Trolley 
Wheels  and  Harps 


•Armature"  Babbitt  Metal 


NATIONAL 

Bearing  Metalss^ 
Corporation 


ST.  LOUIS,  MO. 


New  York,  N.  Y. 
Meadville,   Pa 


Jersey  City,  N.  J. 
rort^mouth,  Va. 


l'tttsl>iirf;li.  Fa. 
St.  Paul,  Minn. 


^uiiiiiiiiiiiiiiiiiiiiiimiiMiiimiiiiiiiniiitiiiiniiiiniiiiiiitiiniMnMiiiiiiiiMiiiMniiiiiiiniiiniiiiiiiiiiiiiiiiHiiitiiiiiiiniiiitiiiiiMiiiiiiici 
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ENGINEERS  and  CONSUETANTS^ 


ALBERT  S.  RICHEY 

ELECTRIC    RAILWAY    ENGINEER 
WORCESTER,   MASSACHUSETTS 

EXAMINATIONS 

REPORTS-APPRAISALS-RATES 

OPERATION-SERVICE 


WALTER  JACKSON 

Consultant  on  Fares 
and  Motor  Buses 

The  Weekly  and  Sunday  Pass 
Differential  Fares — Ride  Selling 

Suite  6- A 
'.16  E.  Lincoln  Ave.,  Mt.  Vernon,  N.  Y. 


R.    F.    KELKER.    Jr. 

ENGINEER 

20  NORTH   WACKER    DRIVE 
CHICAGO 


TRANSIT  DEVELOPMENT 

OPERATING  PROBLEMS 

TRAFFIC  SURVEYS 

VALUATIONS 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING— REORGANIZATION 
—DESIGN— CONSTRUCTION 

of 

INDUSTRIALS  and 
PUBUC  UTILITIES 

Chicago      New  York       San  Francisco 


ALLIED  ENGINEERS.  Inc. 


Engineers  and  Constructors 


20  Pine  Street 
New  York 

Transportation  Examinations 
and  Reports 


C.  B.   BUCHANAN,  Fr«ld«nl 

W.  H.  PRICE,  JB.,  8ec'r-Trea«. 

JOHN    F.    LATNO,    TIee-Prnldnl 

Buchanan  &  Layng 
Corporation 

Engineering  and  Management, 

Construction,  Financial  Reports. 
Traffic  Surveys  and 

Equipment  JUainleuamce 


BALTIMORE 

I  CM    rtrit   National 

Bank  BIdf . 

Phone:  Hanover: 


MEW  TORE 
«e  Wall  Street 


HEMPHILL  &  WELLS 

CONSULTING  ENGINEERS 

Gardner  P.  Wells 
Albert  W.  Hemphill 

APPRAISALS 

INVESTIGATIONS  COVERING 

Reorganization  Management 

Operation  Conitruetion 

SO  East  42nd  St„  New  York  City 


The  P.  Edward 
Wish  Service 

30  Church  St.,  NEW  YORK 

Street  Railway  Inspection 
DETECTIVES 

131  State  St.,  BOSTON 


THE  BEELER 
ORGANIZATION 

Engineers  and  Accountants 

JOHN  A.  BEELER,   DIRECTOR 

Traffic  —  Traction 

Bus-Eq  u  i  p  ment 

Power-  Management 

Appraisals    Operating  and 

Financial  Reports 

Current  Issue  LATE  NEWS  and  FACTS 
free  on  request 

52  Vanderbllt  Avenue,  New  York 


J.  ROWLAND  BIBBINS 

CONSULTING  ENGINEER 
TRANSPORTATION 

UTILITIES 

Transit-Traffic  Development  Surveys 
Street  Plans,  Controls,  Speed  Signal> 
Economic  Operation,  Schedule  Analy 
ics,  Bus  Co-ordination,  Rerouting 
Budgets,  Valuation,  Rate  Cases  an<< 
Ordinances. 

EXPBBIEMCB  IM  26  CITIES 

2301  Connecticut  Avenue 
WashingtoD,  D.  C. 


Byllesby  Engineering 

and  Management 

Corporation 


231  S.  La  Salle  Street,  CSiica^o 
New  York    Pittsbnr|h    San  Francisco 


OCTOBER 
CONVENTION 
REPORT  ISSUE 

Closes  October  2nd 

Early  receipt  of  copy  and 
plates  will  enable  us  to  serve 
you  best — to  furnish  proofs 
in  ample  time  so  changes  or 
corrections  may  be  made  if 
desired. 
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"WELD  PLATES" 

For  EFFICIENT,  ECONOMICAL 

JOINTS 

Do  you  believe  in  statistics?  Rely  on  per- 
formance records?  If  so,  the  performance 
records  of  the  many  "Weld  Plates"  now  in 
use  will  convince  you  that  they  lead  the  bar- 
weld  joints  in  efficiency  and  economy. 

"Weld  Plates"  represent  the  most  modern 
welding  practice.  They  are  the  strongest  and 
most  up-to-date  plates  rolled  especially  for 
electric  welded  joints.  Note  the  shape — the 
grooves  for  retaining  plenty  of  weld  metal 
along  the  upper  edges — the  wide  contact  areas 
at  top  and  bottom — the  suitability  for  the  use 
of  short  bolts. 

A  trial  will  convince  you  of  their  efficiency 
and  economy. 

THE  RAIL  JOINT  COMPANY 

165  Broadway,  New  York 


aiiimriitiiiiiriiiiiiiiiniiirmiiiiiiiiii iiiiiiiriiiiiilllliiiPiiriiiiriiiiiMiiiiiiiNiiiiiiiiillllJlMlllllillllllllllllulllJlllllliiuiimiiilllirili'      griiiiiiiiiiiiriiiiiiiiniuiil iinrriiriuriiiriil iriiiriiiiiriniiirriiiimiiuiiiuiiilMiir iiiiiiriiitiiiimiiilniimnmillillll!: 


Bondlesbi^ 

The  Standard 
of  the  World 

Made  in  two  types  for  all  kinds  of  work. 

For  ordinary  work  we  recommend  the 
Standard  Type;  where  the  current  in  the 
rad  is  feeble,  intermittent  or  entirely  ab- 
sent, the  Type  BBT.  Both  are  covered 
by  Bulletin  G-200.    Send  for  it. 


j^-'^i  I       I 


HJJuiS&il^ 


OLLER-SMTTH  COMPANY 

Electrical  Measuring  and  Protective  Apparatus  1 1 


2140    Woolworth    Bldg. 
NEW  YORK 


^  Works 

BETHLEHEM,  PA. 

OfKceM  in  Principal  Citiea  in  U,  5.  and  Canada 


.itmiiiimniiimiimimimiiiflnmimiimiiiiimiiimmiiimimiiiiimiiiiiiiinmiii 


CCIDENTS  won't  happen  | 

at  railway  crossings  guarded  | 

by  Nachod  Signals.  Two  com-  i 

manding  red  lights,Hashing  on  I 

and  off,  and  an   insistent  bell  | 

automatically  warn  of  every  | 

car's  approach.    Full  24-hour  | 

safety,  made  doubly  sure  by  1 

a  motorman's  indicator.     No  | 

property  loss.    No  damage  § 

suits.     Passenger  good-will  i 

maintained.   Let  us  quote  you  1 

the  cost  of    safe-guarding  | 

crossings  on  your  lines.  | 

' 'Nachod  Spells  Safety ' '  f 

NACH#D  I 
SIGNAL! 


NACHOD  a  U.  S.  SIGNAL  CO.  Inc.,  I 
LonltvllU,  Kv.  I 

imiiiiiiHiiiiiiiiiimiiiiiii.iiiiiiiiiimiHff 


112 


ELECTRIC  RAILWAY  JOURNAL 


September  15, 1931 


Skill . . . 
Experience 
Judgment 


OkILL,  experience  and  judgment, 
concentrated  on  any  job,  insure  better 
results! 

That  is  why  modern  transportation 
companies  .  .  .  always  on  the  alert  to 
increase  the  efficiency  of  maintenance 
operations  .  .  .  look  to  the  Oakite 
Service  Organization  for  the  solution 
to  their  cleaning  problems.  More 
than  22  years  of  experience  have  given 
Oakite  Service  Men  the  skill  and  judg- 
ment needed  '  to  appraise  correctly 
every  factor  that  affects  cleaning  and 
related  work.  No  wonder  lower 
costs,  speedier  cleaning  and  improved 
quality  invariably  follow  their  recom- 
mendations ! 

Profit  by  this  specialized  knowledge. 
If  you  are  seeking  maintenance 
economies,  right  now  is  when  our  help 
can  be  most  valuable.  Write  us 
today.  A  friendly  discussion  involves 
no  obligation  on  your  part. 

Oakite  Service  Men,  cleaning  specialists,  are  located  in 
the  leading   industrial  centers  of  the   U.  S.  and  Canada 

Manufactured  only  by 
OAKITE  PRODUCTS,  INC.,  28B  Thames  Street,  NEW  YORK,  N.  Y. 

OAKITE 


TKAoc   MA«d  aia   u  «    m»r  "b** 


Industrial  Oeaaing  Materials  mhi  Methods 


ALPHABETICAL   INDEX 

This  index  is  pablisbed  as  a  coDrenience  to  the  reader.  Every 
care  is  taken  to  make  it  acctxrate,  but  Btectrie  Battwan 
Journal   assumes   no   responsibility   for  errors   or   omiBsioDS. 
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POSITION  WANTED 


ARMATURE    winder,    electrician.    15    years'    ex- 
perience:   references    furnished:    go    anywhere 
on    short     notice.       PW-348,     Electric    Railway 
Journal,  883  Mission  St.,  San  Francisco.  Cal. 


ENGINEER  with  broad  experience  of  twenty 
years  on  desig'n.  construction,  operating-  and 
consulting:  work  on  transportation  and  power 
systems,  available  for  temporary  or  permanent 
eng'aeement  upon  completion  of  present  work 
about  December  1.  Last  seven  years  with 
nationally  known  organization  as  transporta- 
tion specialist  covering-  investig-ations  and  re- 
ports on  bus.  urban,  interurban  and  rapid 
transit  properties.  Resourceful,  with  initiative, 
tact  and  record  of  hig-hly  satisfactory  and 
dependable  service.  Interview  at  convention 
arrang-ed  through  Electric  Railway  Journal 
booth.  PW-257.  Electric  Railway  Journal, 
Tenth   Avenue  at  36th   Street.   New  York. 


If 

Or 


you  are  in  charge  of 
employment  and  need 
good  men — 

you  are  an  individual 
seeking  a  better  posi- 
tion— 

ADVERTISE 

in      the      Employment 

Columns  of  the 

SEARCHLIGHT  SECTION 


FOB  SALE — IMMEDIATE  DEXIVEniY 

STREET  CARS 

Four  Cincinnati,  light  weight,  closed  type, 
double  end.  one-man,  cross  seat,  semi-steel, 
Westgh.  motors.  Very  economical  in  cur- 
rent consumption. 

SHENANDOAH  TRACTION  COMPANY 
Staunton,  Va. 
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ROTARY  CONVERTERS 

1 — 500-kw..  G.E.  Synchronous  Rotary 
Converter,  full  automatic.  Type  HC-10- 
500-720.  Form  P.  60  cy.,  770  amps., 
660  volts,  720  r.p.m.,  6  ph.  non-inter- 
pole,  compound  wound  with  2-bearing 
thermostats,  overspeed  device,  oscilla- 
tor  and   flash-over  relay. 

3^185-kva..  G.E.  Transformers,  Type  HR, 
Form  RP,  60  eye,  1  ph.,  PV.  33000/ 
20700,  SV.  460/307/153.  6%  react- 
ance, outdoor,  oil  cooled.  Equipped 
with  A.C.  and  D.C.  automatic  switch- 
ing equipment. 

1 — 1000-kw.,  G.E.  Synchronous  Rotary 
Converter,  full  automatic.  650  volts 
D.C  6  ph.,  60  cy.,  900  r.p.m.,  1,540 
amps,  nominal,  2,310  amps,  for  3  hre. 
at  65"  cont.  rise,  compound  wound, 
inter  pole, 

3 — 350-kva.,  G.E.  Outdoor  Transformers, 
350  kva.  nominal,  528  kva.  2  hrs.  60" 
cont.  rise,  reactance  1%.  approx.  volt- 
age 24000/485,  primary  laps  24000/ 
23400/22800/23200/21600.  Equipped 
with  A.C.  and  D.C.  automatic  switch- 
ing equipment. 

MOTOR  GENERATORS 

1 — 500-kw.,  G.E.  synchronous,  continuous 
current  Generator.  Tj-pe  MPC,  Class  4- 
500-720,  Form  H,  833  amps..  720 
r.p.m.,   600  volts. 

1 — <J.E.  Synchronous  Motor.  .8  power  fac- 
tor. Type  ATI,  Class  10-700-720.  Form 
C.  720  hp..  730  r.p.m.,  4,400  volts. 
92   amps.,    60  cy. 

] — Exciter,  continuous  current.  Type  MP. 
Class  6-8-720,  Form  A.  64  amps.  720 
r.p.m.  135  volts.  Full.v  equipped  with 
A.C.  and  D.C.  panels. 

WATTHOUR  METERS 
600  VOLTS 

Switchboard  Type 

10 — G.E.  Type  CS,  1300  amp..  3  wire.  D.C. 
l.i— G.E.  Type  G3,  4000  amp.,  3  wire,  D.C. 
IS — G.E.  Type  G;1,  3000  amp..  3  wire.  D.C. 
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MOTOR  GENERATORS 

1 — lOOO-kw.,  G.E.  Motor  Generator: 

1 — G.E.  Generator.  D.C.  cont.  clirrent.  No. 
349.375.  Type  MPC.  Class  10-1000-614, 
Form  L.  3640  amp.,  514  r.p.m.,  376 
volts   full   load. 

1 — 30-kw.  Exciter,  D.C.  No.  1357710, 
Type  EC8-6-30-514,  Form  A,  240  amps  , 
514    r.p.m..    125    volts    full   load,    cont. 

50°  C.  rise. 

1 — 1.440-hp.  G.E.  Synchronous  Motor, 
Type  ATI,  Class  14-1130-514,  Form  C, 
514  r.p.m.,  4.600  volts.  143  amps.,  60 
cy..  No.  413969. 

Fully  equipped  with  A.C.  and  D.C.  Switch- 
board. 


TRANSFORMERS 

13 — aso-kva..  General  Electric.  Outdoor 
Transformers.  .350  kva.  nominal.  628 
kva.  3  hrs.  60°  cont.  rise,  reactance 
1  % .  approx.  voltase  34000/485. 
primary  taps  34000/23400/22800/ 
33200/21000. 

OIL  CIRCUIT  BREAKERS 

4 — FHK-130-24B.  G.E.  Oil  Circuit  Breakers, 
Indoor.  600  amps..  35.000  volts.  TPST, 
equipped  with  motor  operating  mech. 
70  to  136  volts  D.C.  interrupting 
capacity  19300  amps,  at  3  o.c.o. 

2 — PHKO-330-34B.  G.E.  Oil  Circuit  Break- 
ers Indoor.  600  amp.,  35,000  volts. 
TPST,  equipped  with  motor  operating 
mech.  70  to  135  volts  D.C.  interrupt- 
ing  capacity   19,300    amps,    at    3    o.c.o. 

5 — PHKO-136.  G.E.  Oil  Circuit  Breakers, 
outdoor,  400  amp.,  37,000  volts,  TPST, 
equipped  with  A.C.  solenoid,  interrupt- 
ing capacity.  25,000  volts.  3.300  amps.. 
30.000  volts.  3,600  amps.;  37.000 
volts.  3.000  amps. 


THE  DETROIT  EDISON  COMPANY 

EDWARD  T.  GUSHEE,  Pur  chasing  Agent 
2000  2nd  Avenue,  Detroit,  Mich. 


fwE  BUY  RAILWAYS  IN  THEIR  ENTIRETY!^ 


Anything    from    a    single    car    or  From  our  past  purchases  we  are  in 

motor  to  a  complete  operating  sys-  a  position  to  furnish  some  very  de- 

tem.     Dismantling  track  and  trol-  sirable  equipment.       Economy  is  a 

ley  is  a  job  that  should  be  done  by  big  factor  today.     Listed  here  are 

experienced   men.      Let   us  relieve  only    some    of    our    equipment — 

you  of  your  dismantling  problems  Write,  telling  us  your  needs. 
— We  pay  highest  market  prices.  0 


For  Sale 


Modern  light-weight  double  truck  cars 
Birney   single   truck   cars 
Freight  cars 
Line  cars 

300  kw.  Interpole  25  cycle  rotary  con- 
verter 
300  kw.  60  cycle  rotary  converter 
Cleveland  Fare  Boxes 
K-36-J  Controllers 


H.  E.  SALZBERG  CO.,  Inc. 


225  Broadway 


Established   1898 


New  York,  N.  Y. 
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Capitalize  the  Advantages  of 
Worm-Drive  Trucks  for  Trolley  Cars 

MOOTHNESS 

yjETNESS 

LIGHT  WEIGHT 


.  .   by  specifying 
CE-1154  motors 


THE  GE-1154  is  a  600-volt,  50-hp.  motor 
'  that  meets  every  requirement  of  worm- 
drive  trucks.  It  weighs  only  785  pounds. 
Such  features  as  large  brush  and  commuta- 
tor capacity  for  fast  acceleration,  high-speed 

commutating  poles  for  maximum  stability,  and  unusually  efficient  ventilation  for 
low  operating  temperatures  contribute  to  the  dependable  performance  of  this  motor. 
The  high  quality  of  General  Electric  equipment  is  represented  in  every  detail  of  its 
design  and  construction.  Let  us  send  you  complete  information.  Address  your  nearest 
G-E  office  or  General  Electric  Company,  Schenectady,  New  York. 


GENERAL^ELECTRIG 

TRANSPORTATION   EQUIPMENT 
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THESE  WERE 
MODERN  CARS 


J.  C.  BRILL  &  CO., 


■»Ur^ADEI-I.KlyK. 


RAILWAY 


CARS 


Brill  advertisement  in  first  issue 
of  first  street  railway  trade  paper. 


BUT  IN  1931 -IT 

TAKES  A  CAR 

LIKE  THIS  TO 

FURNISH- 


ENTRANCE 


'*Tr* 


Extensive  preliminary  tests  resulted^|^  ^^   LiGHT-WElGHT  TRUCK,  g 

uiet  operation,  smooth  and  comfortaSpe  j  ^g 
;«iding,  low  unsprung  weight,  light-weight  J^ 

high-speed  motors.inside  hung,  with  worm-  ^3S| 
,, drive  axles  and  inside  type  frames  are  th 

-"  "sir 


in  the  stream  line  design  of  the  Phila--=^'i?i», 


speed  as  well  ;as  lower  power  costs.i 


I    V  'Outstanding  features  of  this  new  truck.  4  •js 


•»r^!*'"£aK« 


I^S^ 
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